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PART I 


Introduction 


Questions of expediency led to my paper “Concerning 
the Position of Boron in the Glaze Formula” being 
written in 1910'. 

The molecular formula was found a most useful in- 
strument for acquiring quickly a picture of the character 
of a glaze and for comparison with other glaze com- 
positions. This method of representation was introduced 
by Seger and Aron? (1876), was used almost simultane- 
ously by Bischof in an attempt to relate the melting point 
and chemical composition of clays’. The above method 
compares the proportions of silica and the sesqui-oxides 
to the oxides of the alkali metals (RO) which are taken 
as unity. The formula is expressed in molecular 
equivalents throughout and is written in columns, i.e. 
all three different groups of constituents occupy a 
column each. Seger considered that boric oxide and 
silica fell into the same column in the glaze formula, 
i.e. silica was replaceable by an equivalent amount of 
boric oxide.* This view held the field over thirty years. 

In 1907 Purdy and Fox published their paper on 
“Fritted Glazes”®. In the course of their studies they 
found, contrary to Seger’s experience, that boric oxide 
increases the coefficient of expansion of a glaze thus 
causing crazing. They considered that B,O, counteracts 
devitrification rather than crazing, and this property 
was shared by alumina Al,O;. As, however, most of their 
results agreed with Seger’s views, these were not chal- 
lenged. Binns was the first to question them. In his 
paper “The Function of Boron in the Glaze Formula’, 
he found difficulties in placing boric oxide and silica 
into the same column of the glaze formula and advanced 
three reasons for linking Al,0, and B,O, in one column. 
The first argument is based on analogy: 


“So far as we are aware all of the sesqui-oxides exert 
both acid and basic functions. There are ferrates and 
salts of iron—chromates and salts of chromium... . 
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aluminates and salts of aluminium. Then why not 
borates and salts of boron?” 

He actually mentions the sulphide and chloride of 
boron. 

“Silicon dioxide exerts, under fire, the most powerful 
acidic function known and there is every reason to be- 
lieve that boron silicates would be formed in fusion.” 


Secondly, he found that heat of reaction is evolved 
when silica and boron sesquioxide are melted together 
indicating a chemical union. 

Thirdly, he referred to the “bisilicate law” which is 
only obeyed by glazes containing boron if this element 
is regarded as basic. (The bisilicate law was formulated 
after studying glasses and glazes according to their 
oxygen content. The ratio of the oxygen in the basic 
constituents to that of the acidic constituents is found 
to be 1 : 2.) 

Stimulated by this work and that of Purdy and Fox, 
a systematic comparison of alumina and boric oxide 
was undertaken and published in 1910'. The problem 
was approached from two sides, firstly, a comparison of 
the two sesquioxides in matt glazes was made and their 
effect on colored glazes studied. Secondly, the replace- 
ment of alumina by boric oxide in crystalline zeolites 
was investigated. The results indicated that boric oxide 
and alumina belonged in the same column in the glaze 
formula, e.g. “the substitution for an equivalent amount 
of BO, for Al,O, in matt glazes does not change the 
character of the glaze but merely reduces the melting 
point” and “the color influence of Al.O, and B,O, on 
cobalt glazes is the same in principle but differs in that 
B.O; works more powerfully than Al,O;—and .. .” is 
amorphous. Zeolites are obtained when the Al,O, (in 
one zeolite) is molecularly replaced by B,O; . . .” the 
question whether Al.O, and B,O; are basic or acidic in 
glasses and glazes is left open as the lead chromate in- 
dicator is apparently decomposed by B,Q. 
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This work and Binns’ paper were questioned by Purdy 
who continued to insist on writing boric oxide into the 
silica column.’ He states that it is “only indicative of 
similarity in action of Al,.O. and B,O, but can give no 
positive conclusions as to the chemical role of BO; as 
compared with Al,O,”. This argument is almost a 
quibble. If two substances persistently produce similar 
results their chemical role must be similar, as the re- 
sults are produced by chemical interaction of the in- 
gredients. After all, the Periodic Table was formulated 
from the “similarity in action” of certain elements. When 
the properties of their compounds were similar they fell 
into the same chemical group. Later this grouping was 
fully justified from independent information. 

By placing alumina and boric oxide into the same col- 
umn in the molecular formula, their analogies and their 
difference from other glaze ingredients was demonstrated. 
This suggestion is partly used today. 

In my brochure “Ceramic Glazes* I pointed out that 
“glasses and glazes are substances chemically and 
physically related to each other (both regarded as super- 
cooled liquids of very great internal friction)* the only 
real difference being in the method of giving them their 
shape. 

“For this reason, in discussing the phenomena which 
occur during the formation of glazes, one frequently can 
refer to the corresponding observations made in glass- 
making practice. The results of scientific investigations 
on glasses are more easily explained because the experi- 
mental procedure is more straight-forward and does not 
necessarily deal with the much more complex conditions 
which affect the formation of ceramic glazes. In fact, 
the application of glass analogies to glaze research has 
often proved very profitable in the past, and further 
progress in our knowledge and understanding of glazes 
may be expected from the results made available by 
more recent glass investigations. 

“In this connection, some difficulty is experienced oc- 
casionally by the custom of expressing the compositions 
of glazes not only by their batch formulae, but also by 
their molecular formulae. The latter serve to illustrate 
the molecular ratio of the several components of the 
fired glazes, and are obtained by bringing the sum of the 
bases R”.O and R”O to the total of 1. In the glass in- 
dustry the percentage compositions of the final products 
in addition to the batch formulae are used to character- 
ize the different glasses. Individually, both methods are 
equally serviceable and give the technical man a full in- 
sight into existing relationships. They also serve as a 
complete record for the needs of research and progress, 
provided the methods of application are similar. The 
disadvantage lies in fostering the use of different lan- 
guages by ceramists and glass technologists so that 
something evident to one is not readily understood by 
the other, and vice versa. Attempts to correlate the two 
methods’ have been tried many times without success.” 

Since writing the paragraphs cited, I have in many 
cases used the method of characterizing the composition 
of glasses and glazes in the two ways mentioned: (a) 
the molecular ratio of the several components of the 
fired glasses; (b) the percentage compositions, and I also 
had the opportunity of discussing it with so many col- 
leagues and critics that I have decided to continue its 
use in practice. I realize that the method has been su- 
perseded scientifically and this development will be com- 
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mented on below. However, I regard the method more 
than a good expedient at present though not a perma- 
nent method. | feel certain that further progress will 
alter our opinion about glass and glaze composition and 
constitution as well as their connection with their prop- 
erties to such a degree that we shall have to find other 
means of expressing the results of new research. I have, 
however, a further reason for using the molecular for- 
mula for glasses and glazes and specially for comparing 
B.O, and Al.O;. This is the newest research in glass and 
the resultant fresh analogy of both sesquioxides in 
glasses and glazes and their limitations. Modern science 
has added very strong reasons to my comparisons of 
1910' which can be summarized in Weyl’s remarks": 


“From a chemical viewpoint the alumino- 


silicates are similar to the _ borosilicates.” 


This is not just a confirmation of my limited experi- 
ments' and assumptions; the new research goes very 
much further. It explains the nature of glasses and 
glazes. This explanation does not make practical work 
to technical experience of the last centuries more com- 
prehensible, but opens up completely new possibilities 
for the future. By a better understanding of why glasses 
and glazes are brilliant, matt, white or colored, trans- 
parent or opaque, smooth or pinholey, we learn how to 
improve still further over and above present achieve- 
ments. A great number of glasses of a completely new 
character and of great practical importance have been 
developed by new scientific research. The number of 
ceramic glazes of a similar absolutely new character is 
very much smaller, but the possibilities still remain 
open which, to mention only a few, are 

(1) to make glazes which increase the mechanical 
strength of the ceramic bodies to which they are applied 
to a far greater extent than our present great achieve- 
ments; (2) to improve the scratch resistance of glasses 
and glazes, for example, on plates, tiles, etc.; (3) to 
increase the brilliancy of glasses and glazes, to avoid 
pinholes, etc.; (4) to develop new colors. (I do not 
mention the craze resistance of glazes, etc., because this 
is a problem which we can solve in practice.) 

Research in glass science is so much further ad- 
vanced than in the more complicated sphere of ceramic 
glazes that it is a great advantage to make use of the 
progress in the field for the purposes of the latter. 

During the last two decades our knowledge of the 
nature of glasses and glazes has been extended chiefly 
by studies using X-ray diffraction technique, which gave 
information about the arrangement of atoms in solids, 
both in crystals and in glasses. The other great step 
forward in our knowledge of glasses and glazes is based 
on the fundamental work of V. M. Goldschmidt". His 
work can be described as the beginning” of modern re- 
search on glass constitution, abandoning comparisons. 
and is based on quite a new approach. Goldschmidt 
found that the following conditions are essential for 
glass-forming compounds of the formula AX,: 

“(1) Anion X should have low polarizability, which 
means that oxides and fluorides are the main glass- 
formers. 

(2) The ratio of the atomic radii R,: R should be ap- 
proximately 0.3. For the three glass-forming compounds: 
SiO., Geos, and BeF, the ionic ratios are: 
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0.39 : 1.32 == 0.29 
0.44 : 1.32 = 0.33 
0.34 : 1.33 = 0.26 


The high stability of silica in its glassy state can be 
ascribed chiefly to two conditions, namely: 

(a) the cation : anion ratio is 1:2, and as each silicon 
is surrounded by four oxygens, we have to expect an 
early aggregation in the melt, so that each oxygen will 
tightly bind two silicons together. On cooling the melt 
there is scarcely enough time to break these strong bonds 
and form new ones which would be necessary for crys- 
tallization. 

(>) As no oxygen is bound to more than two silicons, 

proposed structure of glass has a certain flexibility 

‘ne joining together of the SiO, group. Its energy 

nient, therefore, does not differ greatly from that of 

crystalline state, and the random network of the 
iO. glass is almost as stable as a crystalline arrange- 

” 

ie results of both approaches, X-ray diffraction and 
V. \. Goldschmidt crystal-chemistry, will be described 
later in some detail. 

-reviously, glasses and glazes presented some difficul- 
ties in the orderly presentation of physical knowledge. 
Matier was known to exist as vapor, liquid or solid 
phase, but with certain kinds of matter there were two 
types of solids, crystals and glasses. According to their 
elastic and hardness properties glasses were solids and 
comparable to crystalline material. However, certain 
physiochemical properties, such as variable composi- 
tion, lack of anisotropy and gradual increase in fluidity 
with rising temperature made them more like liquids; 
hence the term “supercooled” liquid. The stress in this 
expression rests, however, on the “supercooled”. Glass 
at room temperature does not flow in the ordinary sense 
of the word and the value which can be extrapolated for 
the viscosity is so large that it has no physical mean- 
ing.’* Glass at room temperature is a solid that should 
have crystallized at some higher temperature, but failed 
to do so. 

Certain materials such as Boric oxide (B,O;) nearly 
always form glasses on cooling from the melt; others 
such as silica (SiO,) can be obtained either as glass or 
as crystals according to cooling conditions; still others, 
as for instance most metals, always form crystals on 
cooling. The new ideas about the atomic arrangement in 
glasses which may be characterized by the “random net- 
work” theory, are really quite successful in explaining 
why certain materials form glasses whereas others do 
not. The theory does not as yet give a very detailed pic- 
ture but a rough approximation which may be capable 
of considerable refinement. 

In the making of glass and glazes, old-established 
techniques are employed based on a large body of em- 
pirical knowledge. Therefore, for some time to come 
modern theory will be engaged in trying to explain 
known facts. The most difficult problem” in elucidating 
the structure of glasses and glazes is their complexity. 
There is scarcely a glass in use which contains fewer 
than four constituents and the glazes even if composed 
only of two or three ingredients obtain their more com- 
plex structure by chemical reaction with the body to 
which they are applied, especially considering the 
physical changes, stresses, etc., which occur during these 
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chemical reactions. Efforts were made to simplify the 
conditions by choosing vitreous selenium as a model of 
a simple glass. However, even this consists of a multi- 
tude of molecules of different sizes and shapes. We 
cannot,’® therefore, expect a simple explanation of the 
vitreous state which is applicable so generally as to 
cover the wide field of glass and glaze compositions. 
Nearly all previous work has suffered from too much 
generalization and over-simplification. However, such 
materials as “model” glasses based on beryllium flu- 
oride originated from Goldschmidt’s new crystal-chem- 
ical considerations. The simple explanation of liquid 
immiscibility in the system CaQ-SiO., or the “boric ox- 
ide anomalies”, in terms of the random network theory 
are promising achievements. The present work, for in- 
stance, on the development of glasses and glazes based 
on phosphorus pentoxide (P,0;), is largely guided by 
new theoretical concepts and promise great practical 
progress. 

“10Tn chemistry the view was at one time held that 
the mere knowledge of the constituent elements and their 
proportions would suffice to explain and predict the prop- 
erties of matter. The discovery of isomers—that is, of 
different substances having exactly the same composi- 
tions— caused a drastic change in this early conception. 
This discovery forced the scientist to think of constitu- 
tion as distinct from chemical composition. The result 
was a picture of the interlinkage of atoms. General 
methods were developed for determining how the atoms 
were tied together, and, especially in the realm of or- 
ganic chemistry, the concept of structural formulas met 
with far-reaching success, and consequently molecular 
formulas were found rather useless and were abandoned. 
Further discoveries proved, however, that it is not even 
enough to know which elements constitute the com- 
pound and how the atoms are interlinked, but that it is 
necessary to know how the atoms are grouped in space. 
Only this additional information makes it possible to 
understand certain optical and crystallographical prop- 
erties of organic and inorganic compounds. 

“Our present picture of the constitution of glass de- 
veloped along very similar lines. The lack of well-de- 
fined stoichiometric compositions excluded the possibil- 
ity of considering glasses as homogeneous chemical com- 
pounds. Consequently, they were looked upon as mix- 
tures or solid solutions of various oxides and com- 
pounds. At this stage the nature of the constituent mole- 
cules was a matter of guesswork. Based on such a pic- 
ture at the time of O. Schott, formulas were developed 
with the aim of calculating the mechanical and optical 
properties of glasses from their chemical compositions. 
It was assumed that the properties of a glass obey an 
additive law, and deviations from it were considered to 
indicate the formation of compounds or other constitu- 
tional changes. Today we know that even without chem- 
ical interaction the physical properties of mixtures can- 
not be considered to be additive. This is especially true 
of such properties as light absorption, which depends 
chiefly on outer electronic shell. For others, like spe- 
cific heat or absorption for X-rays, we are more justified 
in using an additive basis for our calculations. One of 
the most striking deviations from the additive law is the 
change in the physical properties of an alkali- or an 
alkali-lime-silica glass when boric oxide is added. As 

(Continued on page 268) 


243 








THE GLASS DIVISION AT NEW YORK 


A, the Fifty-Second Annual Meeting of the American 
Ceramic Society—the largest meeting thus far held— 
the Glass Division met for its technical sessions in the 
Salle Moderne, Hotel Statler. This spacious hall, dec- 
orated in a sort of gingham-apron motif, presented ex- 
cellent facilities. It opened on a corridor large enough 
to hold the numerous groups of two’s or three’s in stand- 
ing conference that must always, and quite usefully, ac- 
company the formal sessions. For once, the room was a 
little too large. Whether it was the slightly impractical 
character of some of the papers or the powerful counter- 
attraction of the metropolis that was the cause, the dur- 
able attendance at the sessions did not come up to that 
of some former years. 

As a journal of glass manufacturing, this publication 
must renew its plaint that the technical papers are too 
severely and loftily scientific to attract the operating 
men. However, as a succession of program chairmen can 
testify, the difficulty lies with the plant men themselves 
who fail to offer and present papers concerning living 
factory problems. To be sure, a program consisting en- 
tirely of talking about how tough it is to do this and 
that and what shall be done about it would bore or keep 
away another large group of members. What seems to 
be needed is a judicious mixture of operating technology 
to encourage and inform the manufacturers who pay the 
taxes and reports of scientific work to lay the foundation 
for future progress. 

Styles change. For some years, phase-equilibrium 
diagrams held the center of the screen. Then came X- 
‘ray studies to prove beyond a doubt that glass is glass. 
The atom, having brought one war to a close and served 
as the glowing threat of another one, now holds sway in 
top-level speculations about why things do as they do in 
glass. 

C. H. Hahner, National Bureau of Standards, presided 
as Chairman, except for sessions where H. H. Holscher, 
Owens-Illinois Glass Company, or C. E. Leberknight, 
Kopp Glass Works, took the chair to get in practice for 
their incumbencies in 1950-51 and the following year. 
respectively. F. V. Tooley, University of Illinois, was 
in evidence as Secretary. 

Paul Close, F. C. Raggon and W. E. Smith, Owens- 
Illinois Glass Company, presented data on analyzing 
glasses for small amounts of coloring materials. To find 
a few micrograms (our library browser reports that 28.- 
000,000 micrograms make one ounce) of a heavy-metal 
oxide in a laboratory sample of glass is indeed an 
achievement. When this paper is printed, the methods 
used may be more fully disclosed, but the presentation 
was more concerned with showing how precise and ac- 
curate were the results. 

Radioactive sodium and other excited isotopes from 
Oak Ridge were made to disclose rates of thermal dif- 
fusion in glasses in a report by J. R. Johnson, R. H. 
Bristow and H. H. Blau of Ohio State University. How- 
ever abstruse such results may just now appear, they 
may lead to better understanding of the fact that our 
favorite hot syrup does get surprisingly homogeneous. 

Amber glass, although it is produced in thousands of 
tons annually, is not well understood—or, at least, it was 
not until after the painstaking work at Hartford-Empire 
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Company. A. K. Lyle reported on this and showed the 
erroneous character of some accepted notions. High-silica 
glasses were found to produce better and more stable 
ambers than high-soda glasses, and iron did not have 
the primary importance often attributed to it. A little 
fluoride helps, There is one for the crystal-chemistry 
boys to explain. A card full of disks of the amber 
glasses produced was offered in evidence and was also 
shown as a slide. 

Speaking of slides, it should be interjected here that 
the slides were generally better than they used to be. 
Only a few attempts were made to condense a book page 
of tabulation on one slide. Most of them were clearly read- 
able from all parts of the room. 

Not all of the papers can be reviewed, even in the 
manner of this summary, partly because the reporter was 
not faithfully present, and partly because the subject 
matter was not understood. R. R. Shively (Ben-Rex) and 
W. A. Weyl showed that the unfavorable effect of alkali 
ions on dielectric loss in glasses may be counteracted by 
putting in a combination of alkalis, as well as by sub- 
stituting heavy metal ions for them. This seems to be 
in line with the argument by- F. R. Matson and W. A. 
Weyl, another Penn State team, to the effect that the ad- 
ditive theory fails to predict a number of physical prop- 
erties. 

Frank Day, Corning Glass Works, showed that a pure 
crystal of alumina—a sapphire boule—is more rapidly 
attacked by very hot soda-lime glass than is a refractory 
composition containing several oxides. Let Niagara 
Falls and Louisville now wrangle; but let us point out 
that a pencil of refractory hung in a crucible of glass 
need not behave like a block of it in a wall, cooled on the 
other side. 

Two papers were presented by students from the N. Y. 
State College of Ceramics. These boys followed the ap- 
proved style of talking without manuscript—perhaps a 
little more breezily and informally than their elders. 
D. H. Dreyer reported that the density of glass between 
600° and 900°C. could be found by suspending it in 
platinum in a fused mixture of lithium and potassium 
sulfates, and that the density at 600° is lower than that 
found by heating rigid glass to that temperature in the 
usual measurement of expansion by dilatometer. N. M. 
Parikh showed some of the interesting properties of 
soda-lime-germania glasses in comparison with their 
silica cousins. High density and high refractive index 
of the germania glasses were to be expected, but the ap- 
parent transparency toward infrared and opacity toward 
ultraviolet were surprising. All we need is a germania 
mine. 

Norbert Kreidl and his associates at Bausch and Lomb 
Optical Company presented a group of interesting papers. 
Mary Aposhian worked on the acid resistance of lead 
glasses and its marked improvement by the addition of 
zirconia, titania and other oxides. The development of 
a 14-wave length film, optically detected, was the meas- 
ure of acid attack. G. F. Brewster tackled the problem 
of variations of color bestowed upon glasses by iron, 
under different circumstances of concentration, atmos- 
phere and base-glass composition. T. G. Pett, demon- 

(Continued on page 270) 
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ANDREW FERRARI—GLASS TECHNOLOGIST 1839-1915 


BY F. P. WARD 
Hartferd, Conn. 


Editor’s Note: The excerpts incorporated in this article 
are not presented in any particular order, either from a 
chronological or technical standpoint, but are reprinted ex- 
actly as they appeared in Andrew Ferrari’s original notes. 
The author, Mr. Ward, grandson of Mr. Ferrari, has kindly 
offered to make his grandfather’s voluminous notes avail- 
able for examination to anyone interested. 


The use of density to indicate differences in glass com- 
position, the use of chemical analysis instead of batch 
formulas and the investigation of problems by means of 
physical and chemical tests are generally associated with 
modern practice. That these techniques were employed 
in the last quarter of the 19th cen- 

tury may come as a surprise to many. 

On the other hand, it may be under- 

standable when the education and ex- 

perience of this early user of modern 

techniques are revealed. 

Recently there came to light a series 
of notebooks kept by one Andrew Fer- 
rari during his years of activity as 
chemist and consultant for the Whit- 
ney Glass Works at Glassboro, New 
Jersey. The Whitney Glass Works is 
probably best known among collect- 
ors for its whiskey bottle in the shape 
of a log cabin and its globe-shaped 
long necked Jenny Lind bottle. The 
association between Mr. Ferrari and 
the Whitney Works, which continued 
from 1882 to 1906, was apparently a happy one for it 
marked not only a period of prosperity and successful 
expansion for the Whitney Glass Works, but also marked 
the construction and successful use of the continuous 
glass melting furnace invented by Andrew Ferrari. 

Andrew Ferrari was born in Paderborn, Germany, in 
1839. His forbears were shipowners, but his tastes ran 
to scientific investigation with the result that after grad- 
uation from Rolduc University he continued his studies 
at Bremen Technological School. His interest in glass 
began in 1859 when he became associated with Carl 
Uhden at the Buchholz Glaswerke, located near Pader- 
born. With some time out for post-graduate study at the 
University of Jena, this association continued until 1871. 
It was during this period, probably about 1862, that Mr. 
Ferrari conceived the design for a continuous glass melt- 
ing furnace. 

In 1872 a glass works at Stuttgart was purchased and 
operated until 1880. The factory produced cut and pol- 
ished ware, goblets, compotes and decanters. The own- 
ership of the factory offered an opportunity for experi- 
mentation and trial of the continuous furnace conceived 
during the years at Buchholz. As is so often the case, the 
experiment was costly and, because of several failures, 
finally resulted in financial collapse of the Stuttgart 
enterprise. 

Undiscouraged by the early failures and still con- 
vinced of the soundness of the design of his furnace, 
Andrew Ferrari came to America for a fresh start and 
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new opportunity. The purposes were soon realized. In 
1882 John P. Whitney of the Whitney Glass Works in. 
vited him to come to Glassboro as Chief Engineer. A 
continuous furnace was built which fully justified the 
faith and confidence of the inventor. Patents were taken 
out and assigned to Whitney. Almost immediately Sie. 
mens, who is generally credited with the invention of the 
modern glass melting furnace, claimed infringement of 
his patent. At the trial, Andrew Ferrari requested coun- 
sel for Siemens to cable Siemens, asking him if he re. 
membered a young man at Buchholz who showed him a 
layout for a continuous tank furnace in 1862 while he, 

Siemens, was there as a consultant. 

The suit was immediately withdrawn. 

For the next twenty years or more, 
continuous furnaces were constructed 
and put in operation under Mr. Fer- 
raris supervision throughout the 
United States. As might be expected, 
these furnaces offered numerous oc- 
casions for the solution of problems 
of all sorts. 

From the notes left by Mr. Ferrari 
considerable insight may be gained 
as to his method of approach and to 
the thoroughness of his investigation. 
The most interesting and surprising 
feature is that the notes might have 
been entered no longer ago than yes- 
terday, judged by the scientific ap- 

proach exhibited. Raw materials, glasses, refractories, 
fuels, special ingredients—all were given their proper 
consideration. 

The index page of one notebook lists analyses of 
more than eighty kinds of coal, fifty clays and furnace 
stones, as many of limes, and more than thirty different 
sands. There are extensive notes on the investigation of 
burst bottles, with specific references to the densities of 
the glass at various points on the bottles. Not a prob- 
lem involving chemistry, physics or a combination of 
both but what was painstakingly and accurately investi- 
gated and recorded. In these days of departmentalized 
laboratories with large staffs, it seems even more amaz- 
ing that one man, with no precedent to call upon, was 
able to contribute so much to the glass industry. 

A few years before his death, Mr. Ferrari was ap- 
proached by the Franklin Institute, among others, for 
facts concerning his life. Modest to the point of indif- 
ference, he discouraged all attempts to publicize his 
name. His sensitivity in regard to the nature of his con- 
versational English restrained him. It remained for his 
grandson to bring the above facts to light at the instiga- 
tion of Mr. Karl E. Peiler of the Hartford-Empire Com- 
pany, who knew him during the later years of his life. 

The notebooks are age-stained and tattered, but the 
copper-plate hand in which they were written stands out 
clear and sharp. Unlike many notebooks of such a highly 
technical nature, they are not mere compilations of nu- 
merical data, but constitute interesting reading for any- 
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one even remotely interested in glass. Random selections 
from literally hundreds of pages follow. Today’s tech- 
nicians will find that what many of them thought to be 
unknown as of a few years back was perfectly under- 
stood by at least one man well before the turn of the 


century. 





Analysis of a sample of opal glass: 


57.75 SiO, 11.97 K,0 + Na,O 
11.45 Al,O; 3.38 PbO 

10.15 CaO 4.13 Fl (by dif- 
1.17 MgO ference) 


I confirmed the presence of Fl by one qualitation. 





A glass made of 
100 Feldspar 
40 Fluorspar 
6 Oxide of Lead 
15 Soda 58 should give the same glass 
and it gave about the same glass. 





Question: Is ammonia soda ash more liable to volatilize 
through heat than Le Blanc process soda? 

Answer: NO. 

(Details of laboratory work are given in support of the 

answer. ) 





The usual way to prepare a sample for analysis is to 
fuse it in the crucible and test the content of the crucible, 
but as demonstrated before this can lead to incorrect 
results. 





May, 1897. Sample of the first glass made in Glass- 
boro, 1776, given me by Mr. Simon Duffield. It did not 


show any signs of corrosion. 


59.95 SiO, 
26.75 CaO 
6.38 Al.,O; Composition 
.76 Fe,0; of 
.72 MgO Wood Ashes 
444 KO + Na,O 


Batch probably was 
1 Shovel Sand 
1 “ Wood Ashes 





September, 1890. Sample of special soda: 


74.50 Na,CO, 
6.69 Na.SO, 
.70 CaO 
17.74 NaCl 
1.10 H,O 


Soda sold for 48 but it is only 45.07. 


I warned 
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against using this soda and predicted milky glass and we 
got it. 

I believe the Special Ash came from Saltville. Some- 
time later J.P.W. came to my laboratory accompanied by 
the chemist of the Saltville Soda Works and asked me to 
explain my objections to the Saltville Soda. My answer 
was that I had not the slightest objection to the 58 Salt- 
ville Ash, but I did protest against a Soda 48 such as we 
had received. I explained the causes of our trouble, and 
this gentleman was of the same opinion. The Whitney 
Glass Works again bought Soda from Saltville, and we 
had good results. 


Analysis of 
Saltville Soda 58% 11/1/04 12/16/04 3/1/05 
98 — 99.20 
1.1? 03 


40 
.24 


(Ed. Note. The above would seem to indicate that the 
Soda supplied some 45 years ago was not as consistent 
as it might have been.) 





A series of glasses was melted to match the color of 
an Appolinaris bottle. The base batch was Sand 2000, 
Lime Carbonate 600, Ammonium Soda (48) 800 to 
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which was added color as follows: 


50 FeO Fine dark green 

25 “ +8 Carbon Yellow color 

 leledind,  illiadnn Yellow green Appolinaris bottle 
37 “ +4 * Bluish green 

37 “ +8 “* About like Appolinaris bottle 


Cost of Flint Glass, October, 1887 


Tank Furnaces Per 100 to cts. 


Batch 1734.64 93.27 
Labor 1117.25 60.07 
Fuel 665.25 a5.1o 
Packing Same as 29.75 
Potroom and Machine Shop Green 19.50 
Incidentals Houses 23.50 
Minus blowers’ Wages 
100 Ibs. Flint Glass cos $2.61-~4 
s. Flint Glass cost 6 Too 


Packed Ware 185,974 
Pot Furnace 3.37 
Tank “ 2.62 


Difference: 75 cents 





April, 1893. For two weeks trouble in the Green 
Houses: Glass. containing stones looking like mucilage. 
We put out the fire in No. 2 in consequence of this trou- 
ble. March 28. Clearing the glass out of the furnace we 
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found the melting part full of stones looking like Agate 
gravel. In some boots we found an opalescent yellow 
metal. Around the boot the glass was plain. A small 
vein of plain glass conducted from the boothole to the 
surface of the boot, and the appearance of the slag or 
mucilage impurities in the gathered glass is easily ex. 
plained. 

An analysis of the gravel in the melting part showed 
69.45 SiO, 

3.55 Al.O; 

6.85 CaO 

8.52 Na.O 
10.61 NaCl 


98.98 







































































Notes of this analysis 




































































Cr+SiO,  23.66000 
Cr 2296550 

69.450 SiO, 

Cr + Al.,O, + Fe.0; 23.00100 

Cr 2.96550 

3.550 Al.O, + Fe,0, 
Cr+CaO 23.034 . 

Cr 22.96550 
6.850 
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Sample 0.500 M Gr 
Chi. Alcali + Crucible 
Porc. Cr 


21.2345 
21.0925 


13.20 
x2 


NaCl 26.40 = 14.00 G Na,O 


The analysis of the faulty glass in the boot showed 


23.655 
22.91750 


73.750 


22.94750 
22.91750 


3.000 

23.008 

22.91750 
9.050 


73.750 SiO, 


3. — Al,O; + Fe,0; 


9.050 CaO 


7.840 Na.O 
6 360 NaCl 


100.000 
Specific Gravity 
of Glass, plain glass 


ss in boots 
gravel in melting p 


2.4365 plain 
2.4518 decomposed 
2.4054 


Our theory corresponding to our furnace system is 
that the plainest glass is on the bottom of the furnace, 
but after the determination of the specific gravity of the 
different kinds of glass I found it was the reverse. I 
tried to raise the gravity of our glass through the addi- 
tion of lime in Factory No. 3. I raised the lime from 18 
to 21 per 100 Sand and 


2.4441 
2.4452 


April 5 A.M. the spec. gr. was 
P.M. “ oe “ ee 
See 2.4505 

eee oe 2.4547 


and on the 7 April we could not work while the decom- 
posed mass went up... (all) at once. After a good 
skimming we worked fairly well. . . . 


Zinc Sulphide. If a Soda contains Sodium Sulphate 
flint glass will become seedy and saltwater will appear. 
An addition of Sulphide of Zinc will reduce the salt- 
cake to NaSO;, and SO, will be expelled. 





April, 1893. Change of color in Factory 1 from Am- 


ber to Light Green. 
We filled the first green batch Friday 6 o’clock at 
night. 
Glass Amber on Saturday April 15 
: ee eR 
in the afternoon the glass became lighter 
Straw Amber Tuesday 
% “ . Wednesday 
but some boots green in the afternoon 


Thursday all boots green—Glass O.K. 
MAY, 1950 
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On the surface of the glass in the melting compartment 

we had an opal substance floating. 
It contained 
April, 1894 83.58 SiO, 

1.40 Al,O,+Fe.0; 

7.20 Lime 

7.64 Soda 

.18 Magnesia 


Analyses of samples of Lead glass. In my report I 
made the remark that the samples came from Baccarat, 
France, and J.P.W. said “You are right” 

(Analyses and computed batch mixings omitted here) 


Reason why I am using Bleaching Powder. 


a) Iron in the form 3FeO 2Fe.O0, colors the glass bluish 
b) in form of FeO Fe.0, green 
(Benrath page 56) 

The bluish color of American Bottle Glass is due to 
the iron present in form a. 

Any stable oxidizing agent will convert a to b. 

It is believed that commercial arsenic is doing this. 
This has been the case when Le Blanc Soda containing 
more or less Cl,O has been used. 

(Continued on page 274) 
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Introduction 


In describing the use of colloidal graphite on glass 
molds, it might be well to first discuss graphite itself, and 


the properties that make it an ideal lubricant in this type 
of application. 


Properties of Graphite 


The graphite allotrope of carbon is found in various 
parts of the world in the form of scales or plates, or in 
large foliated masses. It may also be produced by arti- 
ficial means. 

Natural graphites are divided into three classes, ac- 
cording to the character of the mineral. The three types 
of natural graphite are flake, crystalline or plumbago, 
and amorphous. Actually the term amorphous is mis- 
leading as this type of graphite is also crystalline. 

Practically all natural graphites contain mineral im- 
purities. The nature of the graphite itself, and the pro- 
portion of impurities it carries, vary quite widely with 
the source. Normally the flake ores contain the highest 
proportion of these impurities, which are usually mica, 
calcite, quartz, etc., and various silicates. In the sub- 
sequent extraction of natural graphite from these ores, 
it is practically impossible to remove all foreign bodies. 

A very pure graphite, however, may be provided by 
synthetic means. Artificial or electric furnace graphite 
was first made commercially available by Dr. Edward G. 
Acheson in 1896. Anthracite coal or petroleum coke is 
normally used as the raw material. The high temperature 
reached in the electric furnace volatilizes impurities and 
converts the carbon into the graphitic form. Chemically, 
synthetic graphite is identical with the naturai material. 
There are some physical differences, however. Since the 
production of artificial graphite can be rigidly controlled, 
a uniform product results, which has a high degree of 
purity and contains well over 90% graphite. Synthetic 
graphite is selected for preparing dispersions of colloidal 
graphite because of this high degree of purity. 

Whether natural or man-made, graphite is a black or 
dark gray, lustrous mineral. It is very soft, softer than 
tale in fact. It is greasy to the touch and marks other 
substances readily. It is a good conductor of heat and 
electricity, and has a low coefficient of expansion. Graph- 
ite is very resistant to weathering influences, and it is 
also resistant to attack by most acids and alkalis. It does 
not normally combine with oxygen at temperatures below 
600°C. and in the absence of oxygen, it is capable of 
withstanding temperatures up to 3500°C. Thin films of 
graphite consisting of particles in the colloidal range will 
oxidize at temperatures as low as 400°C. under certain 
conditions. Graphite is also a good lubricant. Friction 
measurements have shown the coefficient of kinetic fric- 
tion of mild steel on steel carrying a graphoid surface to 
be .09. Polishing the graphite film so that the crystallites 
are oriented with the cleavage planes parallel to the sur- 
face reduces the coefficient of kinetic friction to .065. 


Presented before the Eleventh Conference on Glass Problems, University 
of Illinois, Urbana, Illinois. 
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Under similar test conditions, the kinetic coefficient of 
mild steel on mild steel is 0.35. Since most of the prop. 
erties cited above are desirable in the coating of glass 
molds and, since graphite is the only substance known 
that possesses all of them, it is only logical that graphite 
has met with wide acceptance in this field. 


Structure of Graphite 


All graphite is crystalline, crystallizing in the hexag- 
onal system. Debye and Scherrer’, as a result of their 
X-ray diffraction studies, found that the graphite crystal- 
lite is made up of carbon atoms arranged in sheets which 
are parallel, and of equal distance from each other. The 
carbon atoms within any one plane are arranged in the 
form of a hexagon. The'forces of cohesion and repulsion 
between the carbon atoms are so balanced that the atom 
to atom distance in the hexagonal plane is approximately 
1.42A. The distance between the planes themselves is ap- 
proximately 3.35A. Carbon atoms in adjacent planes are 
arranged so that perpendicular lines projected through 
the hexagon centers of one plane would pass through 
the atoms in the planes immediately above and below. 

Clark, Eckert and Burton”, in their X-ray diffraction 
studies of many types of carbon blacks and graphite, in- 
dicate that the differences between amorphous carbon 
and the various graphites are due to differences in the 
atom-to-atom distance within the hexagon and the inter- 
planer spacing. They consider amorphous carbon to con- 
sist of planes of hexagons similar to those of graphite. 

Their studies indicated that slight differences in these 
same dimensions exist between graphite originating from 
various sources. 

In the graphite crystal the carbon atoms within any one 
plane are in relatively close proximity and exhibit pro- 
nounced affinity for one another. The attraction between 
the graphite atoms in adjacent planes is much less be- 
cause of the greater distance between them. One theory 
on the lubricating properties of graphite is based on this 
fact. When tangential pressure is exerted on a graphite 
crystal the basal planes can be made to slide over one 
another quite readily as a result of the relatively slight 
attraction between the planes. In addition, when the 
planes of a graphite crystal are sheared in this manner, 
the residual valencies of the carbon atoms give rise to 
what is known as surface energy. This force is respon- 
sible for the adsorption phenomena associated with graph- 
ite which has just undergone cleavage. Freshly exposed 
surfaces of graphite, therefore, are capable of adsorbing 
or being adsorbed. 

Experimental work by Savage* with graphite brushes 
in a vacuum and controlled atmospheres is the basis of an 
additional theory on the lubricity of graphite. Savage 
believes that the slipperiness of graphite is not inherent 
in the crystal structure alone, but depends upon adsorp- 
tion films, especially water, which cover the atoms and 
provide surfaces of low adhesion. 


Colloidal Graphite 
Despite the numerous useful properties of graphite in 
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the powder form, it is not particularly beneficial to the 
glass industry because it is difficult to retain in the places 
where it is needed and is practically impossible to apply 
in the necessary uniform thickness. The use of powdered 
graphite is also limited for the reason that its particle 
size does not allow it to penetrate fine interstices. Dis- 
persing the graphite in a fluid carrier overcomes these 
objections as the vehicle serves to transport the graphite 
where it is required and “anchors” it by utilizing its sur- 
face energy. However, simple mixtures of finely pow- 
dered graphite and liquid carriers possess certain short- 
comings. The graphite tends to settle quite rapidly be- 
cause of the difference in its specific gravity and that of 
the carrier in which it is dispersed. 

In 1906, Dr. Acheson discovered a means of treating 
and dispersing graphite so that it would remain in sus- 
pension for extended periods of time. This he called de- 
flecculated Acheson Graphite. The initial letters of this 
phrase constitute the “dag” trademark that is so familiar 
throughout industry today. When graphite is reduced to 
the colloidal state, its particle size is such that its dimen- 
sions place it in the zone between coarse suspensions and 
true solutions. 


Colloidal graphite is a lyophobic colloid (carrier hat- 
ing). This type of colloid is characterized by being irre- 
versible and unstable. The other type of colloidal system 
is termed lyophilic (carrier loving), an example of which 
is gelatin. Lyophilic colloids are reversible and stable. 
When the carrier of an irreversible colloid is completely 
removed, the solid matter cannot be redispersed by sim- 
ple addition of fresh carrier fluid. With lyophilic col- 
loids, however, redispersion is readily accomplished by 
restoring the vehicle previously removed. 





TABLE I 


Dispersed Dispersion 
phase medium 


Gas Gas 


Example 





No example, since gases are mis- 
cible in all proportions. 


Gas 
Gas 


Liquid 
Solid 


Fine foam, gas in beer. 


Gaseous inclusions in minerals 
(meerschaum, pumice), hydro- 
gen in iron, oxygen in silver. 


Gas 


Atmospheric fog, clouds, gases at 
critical state. 

Liquid Emulsions of oil in water, cream, 
colloidal water in chloroform. 


Solid Mercury in ointments, water in 
paraffin wax, liquid inclusions in 


minerals. 


Gas 


Cosmic dust, smoke, condensing 
vapors (ammonium chloride). 


Colloidal gold, colloidal sodium 
chloride, colloidal ice in chloro- 
form. 


Liquid 


Solid Solid solutions, colloidal gold in 
ruby glass, coloring matter in 


gems. 
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A material in colloidal suspension that coagulates and 
ultimately precipitates is said to be unstable. In order 
to render lyophobic colloids as resistant as possible to 
precipitation, they are usually surface treated with a lyo- 
philic colloid. These latter materials, when so used, are 
termed protective colloids or peptizing agents. Graphite, 
being a lyophobic colloid, was protected in Dr. Acheson’s 
early work by tannin-like bodies. 

Particles of colloidal graphite carry an electrical 
charge, exhibit Brownian movement, and are capable of 
remaining with the liquid carrier under practically all 
conditions except evaporation, distillation and ultra filtra- 
tion, In addition to its suspension properties, the ex- 
tremely fine particle size of colloidal graphite gives rise 
to pronounced surface phenomena. This may be more 
understandable when it is realized that a cube of graphite 
1 cm on a side, and having a total area of 6 square cm, 
has its surface area increased to approximately 1000 
square feet upon conversion to the colloidal state. Ad- 
sorption of colloidal graphite to metal surfaces is defi- 
nitely aided by its fine particle size, in addition to the 
binding properties of the protective colloid. 

Synthetic graphite, colloidalized by the Acheson proc- 
ess is available in many liquids. The graphite disper- 
sions which are of greatest interest to the glass industry 
are those in mineral oil, mineral spirits and water. 


Glass Mold Oils 


The high temperatures involved in the production of 
glass bottles complicates the mold lubrication or parting 
problem. The blank and blow molds require parting 
films. In the case of the former, these films should also 
possess lubricity. Intermittent adhesion of glass in the 
blank molds results in “wash boards” and, while the 
lubricating or parting film on the blow molds is not so 
critical, sticking sometimes occurs at the shoulders of the 
bottle. Plain oils rapidly decompose, leaving a non- 
lubricating residue. Some mold oils also soil the mold, 
which gives the glassware a rough appearance. The use 
of a good mold oil containing a small percentage of col- 
loidal graphite will overcome most of the difficulties de- 
scribed. 

The use of a mold oil containing colloidal graphite 
has another outstanding advantage. The graphite film 
formed from colloidal graphite has a lower interfacial 
tension with oil than a clean metal surface. Therefore, a 
mold with graphite coating is more easily wetted with 
an oil than a mold with a clean metal surface. 
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If it were possible to wet bottle molds with water, an 
aqueous dispersion of graphite would probably be the 
ideal mold lubricant. It would eliminate smoke and car- 
bon formation and, if properly applied in the proper 
quantities, there would be no build-up. However, since 
it is difficult to use a water dispersion because of its poor 
wetting properties at high temperatures, petroleum oils 
are normally employed as a carrier for the colloidal 
graphite. 

There is a wide variety of mold oils in use containing 
varying percentages of colloidal graphite. In most cases 
the graphite content varies between .05 and .2%. The 
higher percentage of graphite seems to be necessary for 
some applications, but for most, .05% graphite is suff- 
cient. Naturally, thé nature of the oil used as a vehicle 
in glass mold lubrication is as important as the colloidal 
graphite itself. The oil, the graphite, the protective col- 
loid and the amount applied are all responsible for the 
nature of build-up on the molds. Where the same bottle 
is being produced over extended periods of time, or 
where the bottles. have very thin wall sections, build-up 
on the molds is highly objectionable. In other cases, 
where only relatively short runs of any one type of bottle 
are made, build-up is not so critical but, it is nevertheless 
still important enough to warrant consideration. 

There is a wide variance of opinion on what type of 
oil serves as the best carrier. Some users prefer paraffin 
base oils while others prefer the coastal naphthenic base 
oils. In general, the naphthenic oils are preferred over 
paraffin oils, They normally have less carbon residue, 
and colloidal graphite is more stable in a greater num- 
ber of naphthenic base oils than in the paraffin type. 
Recently, however, the concentrated dispersion of col- 
loidal graphite which is used in preparing mold lubri- 
cants has been improved so that it is stable in a much 
wider variety of oils than heretofore, including the par- 
afin base oils. In most cases the viscosity of oil used 
is generally from 100 to 115 seconds at 100°F. The 
distillation point of the oil varies with the mold tem- 
peratures involved. 


Whether the graphited mold oils are applied by swab- 
bing or spraying, it is essential that they are not used 
in excess. It is also important that they are applied 
evenly to all portions of the mold, or at least to the por- 
tions requiring optimum lubrication. With an automatic 
spray system the oil, type of nozzle, air pressure, per- 
centage of colloidal graphite, and mold temperature are 
all interdependent. All these variables have to be prop- 
erly adjusted in any one set-up to give best results. 

Various additives have been used with mold oils to 
improve their wetting and spreading properties, and to 
attempt to control the carbon residue formation. Under 
some conditions these additives appear to be necessary 
and give better results, while under other circumstances 
a mold oil without additives works satisfactorily. The 
addition of such agents to colloidal graphited oils shou!d 
be carefully studied to make certain that their presence 
does not destroy the stability of the graphite. 

Diluted soluble oils containing colloidal graphite have 
been tried for coating molds, but do not work too well. 
The graphite film formed on the mold does not have the 
adhering qualities that it has when applied with a straig it 
mineral oil. This may be attributed to the difference in 
wetting characteristics, which is due, in part, to the fact 


‘that in a soluble oil the graphite is dispersed in only one 


phase of the emulsion. Soluble oil mold lubricants ro- 
sult in more staining of the glassware, and they also are 
likely to promote rusting. 

Colloidal graphite has no particular advantage when 
it is used with swabbing compounds. Normally swab- 
bing compounds have such a consistency that powdered 
graphite can be employed. In addition, the adsorption 
properties and other advantages of colloidal graphite 
are generally lost when it is combined in small per- 
centages with other solid substances. For the same reason 
colloidal graphite is not used very extensively as an in- 
gredient in the coating of paste molds. 


Pretreating Molds 
When breaking in new molds the usual tendency is to 





TABLE II 
RESULT OF PROGRESSIVE DECIMAL SUBDIVISION OF A CUBE 








LENGTH OF EDGE 








__NUMBER OF CUBES - 








TOTAL SURFACE 





1 em. — 0.3937 in. 

1 mm. — 0.0394 in. 
0.1 mm. — 0.0039 in. 
0.01 mm. — 0.0004 in. 
1 u— 0.001 mm. 

0.1 u— 0.0001 mm. 
0.01 u — 0.00001 mm. 
1mu—0.001 u 

0.1 m u — 0.0001 u 


4 : 
0.01 m u — 75°560,000,000 


4 , 
100,000,000,000 -" 





*0.001 m u — 





1,000,000,000,000,000 
1,000,000,000,000,000,000 
1,000,000,000,000,000,000,000 
1,000,000,000,000,000,000,000,000 


1,000,000,000,000,000,000,000,000,000 


1,000,000,000,000,000,000,000,000,000,000 





~ 1 6sq.cem. — 0.93 sq.in. 

1,000 60 sq.cm. — 9.3 sq.in. 

1,000,000 600 sq.cm.— 93 sq.in. 

1,000,000,000 6000 sq.cm. — 6.46 sq.ft. 

1,000,000,000,000 6sq.m — 64.58 sq.ft. 
60 sq.m — 645.83 sq.ft. 

600 sq.m — 6458.33 sq.ft. 

6000 sq.m — 1.48 acres 
6 hectares — 14.83 acres 


60 hectares — 148.26 acres 


6 sq.kilometers — 1482.6 acres 
— 2¥ sq. miles 





* These subatomic dimensions are 1000 times mek than the theoretical size 


of electrons. 1 u — 1 mm.; 1 
1,000 


mu— 


1 5 
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lubricate excessively. This can be overcome, checking 
can be reduced, more lustre obtained and die life im- 
proved by pretreating the molds with a graphite film. 
Pretreatment of glass molds with colloidal graphite may 
be accomplished by three different methods: with a water 
dispersion, an alcohol dispersion, or with a dispersion in 
mold oils. Regardless of the method employed, the 
graphite used should be of extremely fine particle size. 
The graphite will be adsorbed on the surface of the mold 
and can be highly polished without danger of removal. 
Experience has shown that suspensions of graphite con- 
taining larger particle sizes will not adhere as tenaciously 
to the mold and cannot be buffed or polished to the same 
degree as the film resulting from colloidal dispersions. 

At the present time, pretreating the molds with a water 
dispersion is the method most commonly used. The first 
step, and a very important one, is to insure that the mold 
surface is clean and free of grease, oil, finger prints, or 
anything else that will prevent the mold from being uni- 
formly wetted by the water dispersion. If not, adhesion 
of the graphite to these areas will be prevented and the 
advantage of pretreating will be lost. The molds may 
be cleaned by any method that will insure the removal of 
these foreign substances from the surface. 

The second step is to place the molds in a preheating 
oven until they reach a temperature of approximately 
300°F. The temperature range of 250°F. to 350°F. is 
the optimum for applying an aqueous dispersion to a 
metal surface by spraying. A water dispersion may be 
made to wet a metal surface at temperatures up to 700°F. 
but the conditions of air pressure and distance of the 
spray nozzle from the mold must be very carefully con- 
trolled. It is also difficult to obtain a uniform film and 
proper adhesion at these high temperatures. Wetting 
tests show that at surface temperatures above 400° to 
450°F., lower air pressures will wet the surface better 
than high pressures. For example, distances being equal, 
a De Vilbiss CM-501 gun operating at a pressure of 10 
to 20 pounds will result in better wetting at high tem- 
peratures than at pressures of 50 to 100 pounds. At 
higher pressures the droplets of water have a greater 
tendency to bounce from the surface when they are im- 
pinged upon it. This may be due to a variation in the 
size of atomized droplets at the higher pressures as com- 
pared to the lower pressures. In the temperature range 
of 250° to 350°F. the air pressure seems to make very 
little difference. 

When removing the molds from the preheating oven, it 
is quite probable that many of them are over 350°F. In 
this case it is advisable to allow the mold to cool down 
within the temperature range mentioned above. Tem- 
peratures can be very readily checked with “tempil- 
sticks”, 

The third step is to apply the graphite film to the 
molds. This may be accomplished by brushing instead of 
spraying, but if the brushing procedure is followed, a 
mold temperature of 200° to 250°F. gives the best re- 
sults. However, spraying is by far the better method. 
If a concentrated dispersion of colloidal graphite in 
water, such as “Aquadag”, is used, it should be diluted 
with approximately 40 additional parts of water before 
it is applied by the spray method. When the brushing 
technique is used, the concentrated dispersion of col- 
loidal graphite should be diluted with approximately 20 
additional parts of water. After the graphite film is on 
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the mold the latter should be polished with a soft cloth 
to orient the graphite particles as previously described. 

Glass molds may also be pretreated by spraying with 
a dispersion of colloidal graphite in alcohol while the 
molds are at room temperature. This method precludes 
the necessity for preheating the molds, which in some 
cases is considered advantageous. The alcohol dispersion 
may also be applied by brushing or spraying, but here 
again a more uniform coating is normally obtained by 
the latter method. The concentrated alcohol dispersion 
should be diluted with 10 to 30 parts of any alcohol, 
ketone or aromatic hydrocarbon. The actual dilution 
ratio will vary with the evaporating rate of the diluent 
and the spray technique. Although this dispersion is 
compatible with chlorinated hydrocarbons, it is not ad- 
visable to use them because of their tendency to promote 
corrosion. The graphite film applied with the alcohol 
dispersion should be allowed to dry completely and 
should then be polished with a soft cloth. Although the 
advantages of pretreating with an alcohol dispersion 
have not been as definitely established as pretreatment 
with a water dispersion, in the applications where it has 
been used, an improvement in mold operation has been 
indicated. When using an alcohol dispersion, it is also 
necessary to clean the molds thoroughly before attempt- 
ing to apply the graphite. 

A third method of pretreatment is to heat the molds 
to approximately 700°F., and to apply a graphited mold 
oil with a spray gun. This treatment provides a graphite 
film such as that formed during normal operations of the 
bottle machine. This coating will give excellent protec- 
tion against corrosion if the molds are to be stored for 
long periods of time after pretreatment. It is also advis- 
able to polish this film after the molds have cooled. 


There seems to be a great need for more basic research 
on mold oils to determine exactly what type of oil is ac- 
tually the best suited for mold lubrication. Naturally 
any reduction in smoking that could be effected would be 
an advantage. It also seems logical that a carrier that 
would have no carbon residue would be a further ad- 
vantage. For the same reason, a concentrated dispersion 
of colloidal graphite that would minimize build-up with- 
out sacrificing the adherence of the graphite film would 
be an improvement. 


Acheson Colloids Corporation is desirous of cooperat- 
ing wholeheartedly with any glass company, glass ma- 
chine manufacturer, or mold oil producer in developing 
dispersions of colloidal graphite or any other solid for 
that matter in any vehicle that will advance the art of 
mold lubrication. 
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NEW LOW-COST GLASS PLANT FOR TRINIDAD 


By A. R. RICHARDS, 
Managing Director, Caribbean Development Company Lid., Trinidad 


A new glass plant is 
just being put into opera- 
tion in Trinidad, the 
most southerly of the 
British West Indies. It 
occupies a site which, 
eighteen months ago was 
part of a 1,000 acre bam- 
boo forest but today is 
part of an integrated in- 
dustrial and_ residential 
project in beautiful trop- 
ical surroundings. Scarlet 
and cerise bougainvillia 
and yellow alamanda bushes border roads shaded with 
mango trees and a few hundred yards to the north, the 
mountains of the Northern Range rise steeply from the 
plains. Such industrial surroundings are a far cry from 
the usual industrial city. 

During World War II American interest in the West 
Indies was stimulated by the establishment of numerous 
naval bases as a result of the destroyer deal. This 
interest has been maintained as a result of the experi- 
ences of thousands of men who passed through these 
islands during the course of their training, and it has 
been fostered by the many tourists who enjoy the excel- 
lent traveling facilities by sea or by air from the United 
States to the principal islands. Consideration of the 
growing awareness of West Indian potentialities by the 
rest of the world, coupled with an increase in population 
and a growing political responsibility, has led West In- 
dians to seek opportunities for gearing up their economies 
which are, and probably always will be, mainly agricul- 
tural. There does exist, however, a field of secondary in- 
dustries which can be supported by the indigenous popu- 
lations and, due to the foresight of its Chairman, G. R. 
Wight, the Caribbean Development Company began mak- 
ing plans long before World War II was over to estab- 
lish certain secondary industries in the island of Trinidad. 


Rum And Beer 


The first two projects which this company is undertak- 
ing are a lager brewery and a glass plant. Although the 
population of Trinidad is only about half a million with 
an annual container-glass consumption of about 4,000 
tons, labor is cheap and the local industry will be pro- 
tected by the comparatively high freight charges on 
glassware imports from more highly industrialized com- 
munities. About half of the island glass container con- 
sumption is used in the exportation of bottled rum and 
Angostura bitters; about a quarter is used in bottling 
beer; and the bulk of this remainder consists of soft 
drink bottles and miscellaneous items. With such a set- 
up, low capital costs, flexibility in production and the 
ability to undertake economically very small orders are 
of paramount importance. 
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With the exception of 
the Laclede-Christy Flux- 
ite tank blocks, the whole 
of the equipment and 
building materials were 
purchased from the Unit- 
ed Kingdom. The bulk 
of the production will he 
carried out on two Mon- 
ish Major 3-head suction 
machines, These ma- 
chines were installed for 
two main reasons: first, 
they can be _ bought 

in the sterling area; secondly, they will operate without 
the use of a feeder or automatic stacker so that capital 
cost could again be kept down. Also fed from each fur- 
nace are two very low-cost Armytage semi-automatic suc- 
tion-blow machines which will be used in training local 
labor and for small orders of special ware. The output is 
annealed in a Teisen five foot by 70 foot oil-fired muffle 
lehr. 


Capital Costs Reduced 

The factory is equipped with two small tank furnaces. 
These were designed and constructed by Thomas Teisen 
of Birmingham, England, and employ recuperators of his 
special design. Because of the low-level gathering holes, 
the recuperators were placed above the furnace and the 
waste gas flues lead directly to Prat-Daniels’ venturi 
stacks mounted above and to one side of the recuperators. 
In this way down-coming and horizontal flues are avoided 
and capital costs still further reduced. Full instrumenta- 
tion of the furnaces and lehr has been provided by Elec- 
tro-flo instruments. 

The furnaces each have a melting area of 84 square 
feet and are rated to melt eight tons of glass per 24 hours. 
They are end-fired with two Wallsend burners with the 
dog-house located to one side. Oil fuel is used, of course, 
because oil is produced and refined locally. It is brought 
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A SAFETY PROGRAM IN A GLASSHOUSE 
REFRACTORIES PLANT 


BY R. R. SMITH, MANAGER, 
Pot and Clay Division, Corning Glass Works, Corning, N. Y. 


O.: plant is a ceramic plant within a glass plant. The 
pot and clay plant makes refractories in which the four- 
teen other plants of the Corning Glass Works and its 
afiliates melt glass. Although we are a small plant, we 
have available the trained expert personnel and excellent 
technical equipment of the large company program. 

It is also noteworthy that our program has no admin- 
istrative director but is managed by a committee ap- 
pointed by the director of industrial relations. The 
safety program of the Corning Glass Works can be con- 
sidered to be the three main divisions: educational, 
medical and technical. 

The educational program is designed to produce an 
alert, safety-minded working force in both management 
and labor. Management makes continued use of the Na- 
tional Safety Council safety posters posted at several 
dozen strategic locations throughout the plant and 
changed at least once a month so that the employee’s at- 
tention is always being attracted to some new angle of 
safety. 

Subjects of general interest, such as materials hand- 
ling, fire hazards, etc., are frequently treated with motion 
pictures presented by the training department and at- 
tended by selected interested employees on company 
time. Space and equipment are available to show sound 
motion pictures to approximately 100 people at the same 
time. 

The plant magazine, the “Gaffer”, is a potent source 
of morale on the subject of safety. This magazine, issued 
each month, is eagerly received in the employee’s home 
and the special mention given to promoters of safety 
gives these people prestige where it is most effective, in 
their own families. It also serves to inform the family 
of the working member’s hazard and enlists their coopera- 
tion in soliciting his careful behavior at work. 

Finally, all employees are encouraged to offer im- 
proved safety practices through the plant suggestion 
system receiving suitable monetary awards for acceptable 
ideas. This gives top management a valuable contact 
with the individual employee, who is assured that unsafe 
practices will receive immediate correction when brought 
to the attention of the suggestion department. 

All of these approaches are backed up by a monthly 
inspection of each department by an impartial rotating 
committee, which posts its rating on a prominent score- 
board where all can see the department’s status. A writ- 
ten summary of the committee findings is sent to all de- 
partment heads each month, giving recommendations for 
improvement. Previous recommendations completed are 
removed from the list and those incompleted are fol- 
lowed by the number of months since first reporting. The 
committee also summons department representatives to a 
meeting where these recommendations are discussed and 
corrective measures or their lack are explained. Lack 
of action can have most embarrassing effects. 


An address given before the Glass Division of the National Safety 
Council, 
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The medical program is designed to protect both em- 
ployee and employer throughout the period of employ- 
ment. The program is handled by a medical doctor, a 
dentist, a secretary, and five nurses who have an eight 
room, completely equipped hospital and dispensary at 
their service. The hospital is open 24 hours per day. A 
careful pre-employment physical examination prevents 
many hazards from being hired. It also classifies those 
that are hired so that they will not be used on work 
for which they are physically unsuitable. Any employee 
who has been ill for more than one week must undergo 
reexamination by the doctor prior to returning to work, 
and may also be required to return for subsequent exam- 
ination if he is temporarily limited in his type of work. 

The hospital is equipped with X-ray apparatus by 
which each employee is checked annually, as well as at 
other times if any reason for more frequent or special 
examinations is apparent. First aid service is available 
in the hospital at all hours. Dental service is limited 
to the examination, cleaning and extraction of teeth, 
services which keep one dentist busy full time. Dental 
X-ray equipment is available and much used. 

All of these services are controlled through the de- 
partmental foreman. If an employee is injured or for 
any other reason desires medical attention, his foreman 
issues him a pass to the hospital stating the reason for 
the visit. This pass is submitted to the hopital attendant, 
who registers the time of admission and discharge. Any 
pertinent recommendations are written on the pass, 
which is given to the foreman upon the employee’s return 
to work. Use of this pass has greatly reduced lost time 
for hospital visits. 

The technical program is designed to determine the 
nature of our safety problems and to supply methods 
and equipment for their solution. If the inspection com- 
mittee mentioned in the educational program should 
either observe or be informed of a dusty area, a tech- 
nician would immediately be dispatched to measure the 
extent of the hazard by dust counts, equipment for 
which is available at all times. The technical director 
would then study the results and recommend suitable 
equipment to eliminate the hazard. This often involves 
the design and specification of new equipment for special 
conditions, examples of which will be given under the 
pot and clay plant program description. 

If the committee should learn of an objectionably hot 
area (a common complaint in a glass plant), a tech- 
nician would be sent to measure temperatures and radiant 
energy. These measurements will indicate whether air 
movement or heat shielding is the proper treatment of 
the problem. The technical program also includes a 
safety storeroom, which supplies and services masks and 
goggles, sells safety shoes to employees at cost and stores 
and maintains safety equipment. 

The discussion to this point has had reference to a 
universal program of a broad nature, designed primarily 
to answer general problems. From here on we shall be 
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concerned with a specific program designed to meet 
definite plant problems, so let us first enumerate the 
problems with which we have been faced and which 
we have found to fall into the following categories: 


. Dust 

. Heat 

. Heavy lifting 

- Moving machinery 
. Acid handling 

. Fire 


We approach the dust problem in several ways, the 
first of which might be considered an isolation or area 
separation. Our dust-forming operations are unloading, 
mixing and grinding (of both raw materials and prod- 
uct). The areas where these operations are performed 
are completely closed off from other functions, such as 
fabrication, firing, office and laboratory, by hallways 
with doors that are kept closed at all times. In this way, 
collection and protection problems are confined to the 
areas which are inherently dusty to some considerable 
degree. 

Dust prevention in these areas is of two types, dry re- 
moval and wet removal. The dry removal is designed to 
prevent accumulation of dust and is accomplished by 
means of a heavy duty vacuum cleaner which completely 
covers all portions of the plant every two days. This 
confines the problem to the essentially dusty areas in- 
stead of accentuating the difficulty by allowing dust to 
accumulate until every point in the plant is dusty. 

Wet removal, where applicable, is probably the most 
positive of our dust treatments. In dry grinding our 
products to final shape, enormous quantities of dust are 
not only formed, but they are imparted a high velocity 
which multiplies the difficulties of dry collection. Where 
the grinding surfaces can be covered with water, this 
water serves as an efficient collecting medium for the 
dust. While this eliminates any possibility of the escape 
of dust into the surrounding air, two words of caution 
seem in order. First, electric shock hazards are greatly 
increased in the wet areas which result, and we have 
found it necessary to use compressed air motors even on 
grounded portable tools. Second, the dust must be al- 
lowed to settle out of the water rather completely before 
the water is allowed to empty into a sewer if serious 
clogging problems are to be avoided. 

Where dust formation cannot be prevented, dust col- 
lection is accomplished in one of several ways. A large 
low velocity dust collecter (moving 18,000 cubic feet of 
air per minute at a velocity of 75 feet per second) is 
piped through a 27-inch main to the building where the 
dusty operations of unloading, grinding of raw materials 
and mixing are performed. Every point of dust forma- 
tion in this building is covered by a port from this main. 
If proper operating procedures are followed, this very 
effectively prevents escape of dust into the working at- 
mosphere during normal working operations. 

In the finished product grinding room, where wet 
grinding cannot be satisfactorily performed, a high ve- 
locity dust collector is used to remove the dry dust. This 
machine moves 13,000 cubic feet of air per minute 
through a 20-inch main at a velocity of 100 feet per sec- 
ond. Adjustable ports from this main are placed at 
strategic locations on dry grinding operations. Air at 
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this velocity will entrain all of the fine dust from the 
grinding wheels on our lathes and do a fair job on a 
30-inch dry face grinder if the exhaust ports are effec- 
tively designed. In temporarily dusty areas, portable 
small-capacity dust collectors are used. 

Where neither prevention nor collection is effective, 
protection by a mask is essential. The dustiest grinding 
operations are confined to a special grinding room which 
is kept under slightly reduced pressure by a fan which 
moves 3,300 cubic feet of air per minute. In this room 
the operator is required to wear a protective mask, al- 
though the work is performed on a 36-inch square grid 
through which the above fan exhausts air. 

Heat problems are of two types, convection and radia- 
tion. Convection, or air temperature, problems are taken 
care of by central, large volume, “man-cooling” fans 
whose output is piped through massive ducts to all hot 
points about the furnaces. These ducts are studded with 
adjustable pipes which can be arranged to concentrate a 
considerable flow of air past any nearby point. 

Most of our problems, however, are of the radiation 
type. Setting glass melting pots subjects the men to 
severe heat, especially on a hot summer day. During a 
period of as much as half an hour several men must 
work (in relays, of course) at a distance of only 10 feet 
from a radiating surface of 20 square feet at a tempera- 
ture approaching 1,500° C. (2,732° F.). In spite of any 
flow of cold air over their persons, these men will “burn 
up” even in mid-winter unless they are protected from 
the radiation. This protection is furnished by the inter- 
posal of a water cooled metal mesh shield between the 
radiation source and the worker. In addition, the work- 
men wear gloves, aprons, hats and heavy clothing. 

Just to make sure we don’t lack for trouble, we are 
furnished with an antiquated steam-powered pot-setting 
machine whose boiler must be kept in condition. 

In a plant where articles weighing as much as 1,400 
pounds must be lifted and moved by man power un- 
assisted by any mechanical means, lifting is really a 
problem requiring continual educational and supervisory 
emphasis. Of course, we have minimized the problem 
where possible by the use of mechanical devices and 
handling accessories. Probably the greatest single im- 
provement in this field has been the use of pallets and 
pallet lift trucks to avoid handling of finished product. 
All finished product, except special shapes, is loaded on 
pallets and moved into and out of storage and on to the 
job without removing from the pallet, a procedure which 
has not only greatly reduced the working hazards of 
handling the product, but has also allowed a 60 per 
cent reduction of personnel. 

When pallets cannot be used and large articles must 
be moved individually, hoists are used when possible. 
In our grinding room, where large articles must repeat- 
edly be moved and positioned, two overhead traveling 
cranes, each of two tons capacity, can pick up an article 
from any point and place it at any other point of 3,000 
square feet of floor space. Several hoists are available 
at other strategic locations throughout the plant to 
assist in heavy lifting. 

Much of the heavy lifting formerly encountered in the 
unloading of raw materials has been eliminated by the 
use of a mechanical unloading scoop which is also pay- 
ing its way through savings of time. 


(Continued on page 272) 
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INVENTIONS AND INVENTORS 


A Summary of Recently Issued Patents of Interest to the Glass Industry 


Furnaces 


Fritz Melting Furnace. Fig. 1. Patent No. 2,501,119. 
(One sheet of drawings.) This invention was assigned to 
Ferro Enamel Corporation by F. J. Zvanut, C. C. Kreager 
and C. A. Thomas, Jr. The invention relates particularly 
to a smelting furnace for making frit for vitreous or 
porcelain enamels, having a discharge opening of the 
geueral shape of an hourglass which has several distinct 
ad vantages. 

‘he figure is a view of this discharge spout looking at 
it ‘rom the front as it would be attached to a furnace. 
Ti.e spout comprises a square plate 1 which is set into the 
wo! of the furnace. The shape of the opening 5 in this 
view resembles an hourglass. A trough 14 directs the 
mcit from this opening to a suitable container such as 
a water tank. When the melt is ready to be drawn, a tap 
hoie 15 is made in a clay ball plug which has been clos- 
ing the opening. 

The following references are of record in the file of 
this patent: United States Patents: 585,275, Moore, June 
2°, 1897; 971,445, Hartenstein, Sept. 27, 1910; 1,027.- 
821, Cunningham, May 28, 1912; and 1,241,790, Wads- 
worth, Oct. 2, 1917. 


Tube and Cane Machines 


Danner Tube Machine. Fig. 2. Patent No. 


2,502,312. 
(Two sheets of drawings.) This invention by Edward 
Danner provides a machine for tubing of other than 


circular cross-section, such as square for example. This 
is done by flowing a cylindrica] stream of glass over a 
“transformer” having the shape which is to be imparted 
to the tube. Rolls may be employed to press the glass 
against the flat sides of the transformer. 

The glass flows from the forehearth 2 over a shaping 
element 6 which may be as shown in Danner’s Patents 
No. 2,390,925 and 2,390,926. The tube then passes over 
a transformer 9 supported by a pipe 10 as shown in 
Danner’s Patent No. 2,462,806. Burners 13 are provided 























Fig. 1. Frit Melting Furnace. 
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Fig. 2. Danner Tube Machine. 


but these may be used for cooling air if desired. The 
transformer has a cylindrical upper section 14 which 
changes into a square lower section 15 both of which 
are cooled by water from the pipe 10. The whole trans- 
former is coated with graphite or some other lubricating 
material. 

While the glass is passing over the square lower sec- 
tion of the transformer, it is engaged by four truing-rolls 
30 which press it against the transformer. The square 
tube is then engaged by drawing rolls 41 and 42, the 
speed of which can be regulated to vary the speed of 
drawing. Then the tube is cut into sections of the de- 
sired length. The patent shows means for making tubes 
of several different shapes. 

The following references are of record in the file of 
this patent: United States Patents: 1,574,482, Hirsch, Feb. 
23, 1926; 1,743,960, Favre, Jan. 14, 1930; 1,766,638, 
Howard, June 24, 1930; 2,131,417, Danner, Sept. 27, 
1938; 2,370,618, Danner, Mar. 6, 1945; 2,390,925, Dan- 
ner, Dec. 11, 1945; 2,390,926, Danner, Dec. 11, 1945; 
and 2,396,254, Everett, Mar. 12, 1946. Foreign Patents: 
2,260, Great Britain, A. D. 1893; 304,664, Great Britain, 
May 22, 1930; 506,384, Germany, Sept. 3, 1930; 348,857, 
Great Britain, May 21, 1931; 428,421, Great Britain, May 
31, 1935; and 544,386, Great Britain, Apr. 10, 1942. 
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Fig. 3. Thermometer Tube. 


Thermometer Tube. Fig. 3. Patent No. 2,503,140. 
(One sheet of drawings.) This patent relates to ther- 
mometer tubing having a light reflecting opal backing. 
Stanley D. Stookey assigned it to Corning Glass Works. 
The tubing described is made by the “updraw” process 
and heretofore it has been difficult to draw a tube, having 
a reflecting stripe back of the bore, by this process. 

The figure shows a container 10 holding a pool of 
molten clear glass 12 and provided with a drawing orifice 
13 and an air jet 16 which supplies the means for draw- 
ing a tube 14. A container 18 has a supply 20 of molten 
opacified glass containing zinc sulfide as an opacifing 
agent from which the stripe 21 is formed in the tube. 

The following batches in parts by weight are examples 
of opal glasses which will contain zine sulfide as opacify- 
ing agent and which are illustrative of the invention. 





2 





306 
95 
30 

BS) 
6 


48 





The invention resides in the combination of a clear 
glass tube having a reflecting stripe in accordance with 
the above examples. 

The following references are of record in the file of 
this patent: United States Patents: 686,009, Wade, Nov. 5, 
1901; 1,696,400, Hespe, Dec. 25, 1928; 1,767,923, Gith- 
ler, June 24, 1930; 1,920,336, Woods, Aug. 1, 1933; 
1,995,952, Taylor; Mar. 26, 1935; 2,230,199, Dobrovolny, 
Jan. 28, 1941; and 2,416,392, Hood, Feb. 25, 1947. For- 
eign Patents: 415,536, Great Britain, 1934. 


Miscellaneous Processes 
Method of Decorating Glass. Fig. 4. Patent No. 2,502,- 
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758. (One sheet of drawings.) The invention was made 
by Oliver A. Short who assigned it to E. I. du Pont de 
Nemours & Company. 

According to this.method, a label is applied to the 
bottle as soon as it leaves the mold, one side of the label 
carrying the design to be applied in ceramic colors and 
the other side a coating of low melting glass flux. The 
figure is a diagram showing a bottle 12 which has just 
left the finish molds 16. The bottle then moves to posi- 
tion between a support 20 and a fixture 18 which carries 
the label 2. The bottle next passes through the lehr 14 
and when it emerges, it is ready for inspection and 
packing. 

The patent gives compositions for making the ceramic 
color label and the low melting flux to be applied to 
one side of the label. 

The following references are of record in the file of 
this patent: United States Patents: 1,658,015, Carpen‘er 
et al., Jan. 31, 1928; 1,725,199, Kuhn et al., Aug. 20, 
1929; 2,311,876, Scheetz, Feb. 23, 1943; 2,322,310, Mus- 
kat et al., June 22, 1943; 2,419,918, Scheetz, Apr. 29, 
1947; and 2,431,873, Kennelly, Dec. 2, 1947. 


Bead Making Machine. Fig. 5. Patent No. 2,503,178. 
(Eight sheets of drawings.) This invention by Peter 
Synek of New York City is said to be an improvement 
over what is shown in Patents Nos. 2,348,035 and 2,345,- 
036. 

The machine comprises a hollow shaft 20 mounted for 
rotation in suitable bearings. A supply of wire 60 is 
carried by a spool 66 which rotates with the shaft 20 
and the wire passes through a chuck 58 to a point below 
a glass rod 134 from which the beads are made. Burners 
are provided to melt the lower end of the glass rod so 
that it flows onto the wire 60, The rotating wire collects 
a bead after which it is automatically moved forward 
into position to collect the next bead. 

The machine is completely automatic with various ad- 
justments so that a continuous series of beads is formed 
on the wire and issue at the right as shown at 136a. 

The only reference cited by the Patent Office was Synek 
No. 2,348,035 dated May 2, 1944, 


Ampul Cutter. Fig. 6. Patent No. 2,503,517. (One 
sheet of drawings.) John D. Sirica of Waterbury, Conn., 
made this invention which consists of a U-shaped hand 
operated device which may be carried in the pocket and 
which will cleanly and quickly sever the necks of ampuls 
when the contents are to be used. 

The figure shows a U-shaped holder 10, preferably 
made of plastic, having opposed V-shaped notches into 
one of which there is inserted a cutting element 22 pref- 
erably made from sintered carbide. In operation, the 
neck of the ampul 24 is inserted between the jaws which 
are then pressed together while the ampul or the holder 
10 is turned to scratch a line around the neck. The tip 


Fig. 4. Method of Decorating Glass. 
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Fig. 5. Bead Making Machine. 


25 of the ampul may then be broken off leaving a clean 
cut without making any glass splinters. 

The following references are of record in the file of 
this patent: United States Patents: 520,818, Bettinger, 
June 5, 1894. Other References: “Cemented Carbides 
Used For Other Purposes Than Cutting Tools,” in Ma- 
chinery, August 1946, pages 150-156. 


Re-forming Flat Glass. Fig. 7. Patent No. 2,503,653. 
(Three sheets of drawings.) This invention by Edgar R. 
Boyles and Clarence M. 
Pattison provides an ap- 
paratus for reshaping flat 
glass so as to make ar- 
ticles like dishes or 
shades by the process 
sometimes known as 
“dropping”. This process 
usually consists in heating a sheet of flat glass until it 
sags into contact with a mold but this invention provides 
various supports in the form of rods which support parts 


Fig. 6. Ampul Cutter. 





Fig. 7. Re-forming Flat Glass. 
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of the sheet before it contacts with any mold. In this way 
various fluted shapes may be made without the need of 
an expensive mold for each shape. 

In the figure, 10 indicates a bowl-like shell which has 
the appearance of a mold but is not so used. This shell 
supports a series of ribs 17 carrying a central base plate 
15 part way down within the shell. A circular flat glass 
sheet S rests on the projecting ends of the ribs and as 
the assembly is heated, the glass sags down so as to form 
scallops or flutes as indicated at F. The temperature is 
regulated so as to get the desired amount of sag after 
which the article is cooled and removed from the ap- 
paratus for annealing. 

The following references are of record in the file of 
this patent: United States Patents: 327,406, Northwood, 
Sept. 29, 1885; 336,666, Ripley, Feb. 23, 1886; 632,008, 
Dorpols, Aug. 29, 1899; 934,094, Peterson, Sept. 14, 
1909; 1,593,614, Zeiler, July 27, 1926; 2,122,083, Bou- 
din et al., June 28, 1938; and 2,194,538, Allen, Mar. 26, 
1940. Foreign Patents: 128,447, Great Britain, June 26, 
1919. 


GLASS RIBBON FOR CONDENSERS 


Through the use of glass ribbon in place of mica sheets 
in miniature condensers, the U. S. Army Signal Corps 
expects to effect manpower savings of 50 to 70 per cent 
and produce better, smaller and cheaper condensers. 

The glass ribbon capacitors were developed by the 
Corning Glass Works of Corning, N. Y., under a Signal 
Corps research contract. Glass ribbon is used as the dielec- 
tric, of the insulation between the charged plates of the 
condenser, and aluminum foil as the electrodes. They 
are sealed in a glass case that is impervious to atmos- 
pheric pressure and other troublesome climatic effects. 
The manpower saving is made possible because the glass 
ribbon will be of uniform thickness, whereas sheets of 
mica now have to be hand-sorted for uniform thickness 
and quality. 


STUDENTS INSPECT GLASS BOTTLE 
MAKING METHODS 


A brief but intensive review of bottle making techniques 
was given to a group of students from the National Brew- 
ers’ Academy, New York City, who were recent guests at 
the Bridgeton, New Jersey, plant of the Owens-Illinois 
Glass Company. 

With plant representatives explaining various phases 
of the glass factory operation, the student visitors were 
given an over-all view of the entire process, including 
raw materials storage, batch mixing, furnaces, forming 
machines, lehrs, inspection and packing and corrugated 
packaging. 


© Dr. Alexander Silverman, Head of the Department of 
Chemistry at the University of Pittsburgh, and Dr. J. H. 
Sherts, Product Development Head of Pittsburgh Plate 
Glass Company, recently presided over sessions of Frank- 
lin and Marshall College to indicate post-graduate pros- 
pects in education, research and industry for June gradu- 
ates. 
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CARL MEGOWEN J. P. LEVIS 


J. P. LEVIS NAMED BOARD CHAIRMAN 

OF 0-I; CARL MEGOWEN ELECTED PRESIDENT 
The Board of Directors of Owens-Illinois Glass Com- 
pany, in a realignment of officers designed to extend the 
base of active responsibilities in its expanding field of 
operation, elected J. P. Levis, formerly President of the 
company, Chairman of the Board and Chief Executive 
Officer. 

Mr. Levis joined the firm upon graduation from Cor- 
nell University in 1924, and has been engaged in all 
phases of the business during his twenty-six years with 
the firm. From 1932 until 1938, he served as President 
and General Manager of Owens-Illinois Pacific Coast 
Company and in 1938, went to Toledo as Vice President 
and General Manager, at which time he was also elected 
a director. In 1941, he was elected President of the firm, 
which position he occupied until elected Chairman. 

Carl R. Megowen, who joined Owens in 1921, has been 
associated in all phases of the business since that time. 
He was named assistant plant manager at Alton in 1930 
and in 1932 was transferred to Toledo as comptroller. 
He was elected a Vice President in 1939 and became Ex- 
ecutive Vice President in 1949. He has served as a mem- 
ber of the Board of Directors since 1947. 

As a result of the same Board meeting, O. G. Burch, 
Director of Research, was elected a Vice President of the 
company and all other officers were re-elected. W. E. 
Levis remains Chairman of the Executive Committee and 
will continue active in the affairs of the company. 


FRAZIER-SIMPLEX INTERNATIONAL 
CORPORATION FORMED 

An announcement has been made of the formation of 
Frazier-Simplex International Corporation with offices at 
420 Madison Avenue, New York, N. Y. The new firm will 
represent in foreign fields Frazier-Simplex, Inc. who has 
recently completed glass manufacturing plants in Puerto 
Rico, South Africa, Peru and other parts of the world. 

The staff of the recently formed organization includes 
highly specialized personnel, experienced in industrial 
engineering abroad, including the design, erection and 
operation supervision of complete plants in many parts 
of the world. The services which the new firm will offer 
clients abroad include comprehensive industrial and con- 
sulting engineering to the glass and steel industries from 
market, raw materials and site surveys to the operational 
supervision of the completed plants. Clients will also 
be provided with consultation and engineering services 
for the modernization, remodeling and expansion of ex- 
isting glass plants of all types. 
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AMERICAN HANDMADE GLASSWARE 
MANUFACTURERS EXPAND PUBLICITY 
PROMOTION CAMPAIGN 
Glass Crafts of America, trade association of manufac. 
turers of American handmade glassware, will continue 
and expand its promotional campaign in newspapers, 
consumer magazines, television and 660 radio stations on 
a long-term basis, it has been announced by W. F. Dal. 

zell, newly elected Chair- 

man of the Board. Mr. 
Dalzell, President of Fos- 
toria Glass Company, made 
the announcement at the 
conclusion of the associa- 
tion’s annual meeting in 
Pittsburgh. 

Measurable sales gains 
have resulted from the 
campaign for the individu- 
al members of the group, 
which is promoting both 
the industry’s products to 
the consumer and the names 
of members to all retailers. 
The promotional campaign 
is geared to aid retailers to sell more American hand- 
made glassware and to educate the public to a greater 
appreciation of the handmade American glass products. 

Maximum benefits have accrued for retailers, it was 
pointed out, through a consistent, constructive promo- 
tional drive centered on the consuming mass. Much 
progress has been made in impressing upon homemakers 
and collectors the charm of American handmade glass- 
ware both for table use and decorative purposes. Volume 
has advanced considerably in the decorative glass field 
as a result of the campaign. . 

Important in this respect is the fact that the American 
public is more conscious of both the daily use of glass- 
ware and its decorative possibilities than ever before, an 
association spokesman said, adding that “the No. 1 
hobby of women ‘today is the collection of American 
glassware, the pre-eminent position being established dur- 
ing the past year. There also are thousands of men who 
are glassware hobbyists.” 

The trade group will expand and continue its special 
confidential newsletter to retailers, which will keep them 
in touch with new developments, trends and other timely 
and important information. The association regards the 
newsletter as one of the most important tools in its over- 
all promotional chest. 

The platform of basic planks of the drive is laid to 
educate the public regarding the qualities of handmade 
American glassware, its proper use, types of design for 
use in home of various period designs, how to select it, 
and how to fit it into any decor. 

Directors elected at the annual meeting, in addition to 
Mr. Dalzell and Mr. Gustkey, are T. Clarence Heisey, 
President A. H. Heisey & Company; W. C. McCartney, 
Secretary and Sales Manager, Cambridge Glass Com- 
pany; John C. Weber, Jr., Sales Manager, West Virginia 
Glass Specialty Co.; Henry E. Payne, President, Dunbar 
Glass Corporation; C. T. Swartling, President, Viking 
Glass Company; and William G. Muhleman, Vice Presi- 
dent, American Flint Glass Workers’ Union of North 
America. H. L. Dillingham is Association Secretary. 


W. F. DALZELL 
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@ Research Digest 


Fading of Colored Materials 
By Light and Radiant Energy 


Editor’s Note: While this paper by Taylor and Prace- 
jus (Illuminating Engineering, March 1950) does not 
deal directly with glass, the facts contained therein are 
of interest to those branches of the glass industry that 
are concerned with the harmful effects of radiations 
which may or may not be transmitted through glass. 
These branches of the glass industry include containers, 
illuminating glassware, flat glass and plate glass. 

Wave length is one of the most important factors in 
making radiant energy visible to the human eye. It is 
also important in the potentiality of energy to produce 
fading of colored materials and deterioration of other 
materials, but the effective spectral range is greater than 
that which produces vision and the wave lengths pro- 
ducing maximum fading may be different for every 
colored material. Energy must be absorbed to produce 
a photochemical change, but the effect is not neces- 
sarily proportional to the amount of energy absorbed. 
Radiant energy which is absorbed does not necessarily 
produce fading. Consequently, natural and artificial 
light sources vary in their fading potentialities because 
of variations in spectral distribution of the energy radi- 
ated. 

Most of the artificial sources now in use for general 
illumination radiate a very small percentage of their 
energy in the ultraviolet region, wave lengths shorter 
than A 4000. Measurements by the authors gave the fol- 
lowing values for natural daylight and for several com- 
mon illuminants: 





ENERGY SHORTER THAN ) 4000 





Illuminant Microwatis per lumen 


Midsummer sunlight and skylight 

900-watt tungsten-filament lamps 78 
3500° white fluorescent lamps 53 
4500° white fluorescent lamps 72 
Daylight fluorescent lamps 93 
Soft-white fluorescent lamps 63 





Ultraviolet energy is often blamed for much of the 
fading of colored textiles by light from fluorescent lamps. 
The above table shows that there is very little ultraviolet 
in the radiation from the lamps. Hence, its complete 
absorption should change very little the fading produced 
by the same number of footcandle hours’ exposure with 
and without absorption of the ultraviolet. This has been 
confirmed by tests with 29 colored textiles exposed to 
shielded (shielded with plastic sleeves) and unshielded 
fluorescent lamps. 

Since natural daylight contains about ten times as 
much ultraviolet per lumen or footcandle as does the 
light from artificial illuminants, it appeared of interest 
to determine whether fading in daylight would be greatly 
reduced by filtering out this energy. It has been pre- 
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viously shown that fading of colored textiles is produced 
by energy throughout the ultraviolet and visible spectrum 
up to approximately A 5800, the orange-red. 

In a test just completed, 84 colored textile specimens 
were exposed to mid-summer sunlight and skylight 
through 14-inch plate glass (which transmits most of 
the ultraviolet in sunlight) to simulate conditions in 
a show-window with daylight. One portion of each 
specimen was covered with a Wratten 2A gelatin filter | 
which absorbs the ultraviolet shorter than A 4000 but 
freely transmits energy in the visible spectrum. For com- 
parative purposes, another portion of each specimen was 
covered with cellophane which freely transmitted the 
ultraviolet and visible energy. Some of the specimens 
were exposed for a total of 194,000 footcandle hours, 
others which faded sooner being given a shorter exposure. 
57 of the specimens (68%) faded as much under the 
Wratten 2A filter (no ultraviolet) as did those under the 
cellophane (ultraviolet plus light). 24 of the specimens 
(29%) showed slightly greater fading with ultraviolet 
plus light than without ultraviolet, though in no case 
was there a significant difference. These results indicate 
that the fading of colored textiles by daylight is prin- 
cipally due to radiant energy in the visible spectrum. 
Any filter which appreciably reduces the fading must 
greatly reduce the energy in the violet, blue, green and 
yellow portions of the spectrum. Hence, it will greatly 
alter the colored appearance of the objects illuminated 
through it. 

From the authors’ extensive researches on fading, cer- 
tain generalities representing average results may be 
stated. Doubtless there are exceptions to each of these, 
but they may serve as a basis for precautions in the use 
of light in order to reduce damage to merchandise. These 
generalizations are as follows: 1) The reciprocity law 
applies over a practical range of artificial illumination. 
On the average, the fading produced by a single type of 
light source appears to be approximately constant for a 
definite exposure in footcandle hours when these two 
factors, footcandles and time, are varied individually but 
their product is kept constant. 2) Since fading is a 
photochemical reaction and oxygen is necessary, fading 
is greatly reduced when the specimen is in an evacuated 
enclosure. 

3) Humidity throughout a wide range does not ap- 
preciably affect the rate of fading, but texture of the 
material may be modified at very high humidity. 4) Tem- 
perature does not appreciably influence rate of fading at 
temperatures of 85 to 120°F. 5) Fading is produced by 
radiation throughout the ultraviolet and visible regions 
up to approximately A 5800, the orange-red. Filtering 
out the ultraviolet in daylight, wave lengths shorter than 
A 4000 do not appreciably reduce the rate of fading. 

6) Different illuminants vary in their fading power. 
Relative exposures in footcandle hours to produce equal 
fading with four illuminants have the following approxi- 
mate ratios: 


(Continued on page 266) 
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G.C.M.I. SPRING MEETING 


The Board of Trustees of the Glass Container Manu- 
facturers Institute has announced that the 1950 Spring 
Meeting will be held at The Greenbrier, White Sulphur 
Springs, West Virginia, on May 22, 23 and 24. 

On May 22 and 23, the meetings will be under the 
auspices of the Board of Trustees for the purpose of 
receiving semi-annual reports from the nine standing 
committees and making the reports available to the in- 
dustry. On May 24, the annual membership meeting 
will be held and this meeting is open only to glass 
container and closure manufacturers and allied and 
supplier companies that are Institute members. 


BERNARD LONG RESIGNS FROM 
“INSTITUT DU VERRE” 

Bernard Long has resigned from the directorship of the 
Institut du Verre, according to information which has 
been received. Dr. Long has served as Director of the 
Institute since 1944 when it underwent complete reorgani- 
zation. Prior to that time, the Institute’s activities had 
been severely restricted. 

No announcement has yet been made as to Dr. Long’s 
future activity, but this should be forthcoming in the near 
future. 


THATCHER GLASS ANNUAL MEETING 
The Annual Meeting of Thatcher Glass Manufacturing 
Company was recently held and re-elected as directors 
are Jervis Langdon, Ray W. Niver, William H. Mande- 
ville, Frederick W. Swan, Lewis H. Durland, Franklin B. 
Pollock, F. K. Rodewald and S. G. H. Turner. 
Franklin B. Pollock, newly re-elected President of the 


firm, announced that the company would build a new 
glass container plant to be located at Lawrenceburg, In- 
diana, situation within two miles of the bottling plants 
of Schenley Distillers, Inc. and Distillers Corporation- 
Seagram. The plant will be modern in every respect and 
will employ initially about 150 people. 


KNOX GLASS ACQUIRES ULSTER IRON 
WORKS PROPERTY 
From a recent announcement it was learned that Knox 
Glass Associates, Inc., has acquired the property for- 
merly owned by the Ulster Iron Works, Dover, New 
Jersey. 

With the exception of a small addition to steel build- 
ings now constructed, the property is ready for occu- 
pancy and it is planned that the Knox company will re- 
pair these buildings, make the necessary additions, con- 
struct a furnace providing a daily capacity of 140 tons, 
equip them with Knox W-D Machines, as well as any 
other type of forming machine deemed necessary. It is 
hoped that the plant will be ready for production Janu- 
ary 1, 1951. 

Adequate land has been acquired in connection with 
the acquisition of the property, and it is the plan of the 
company to construct an additional furnace of approxi- 
mately 100 tons daily capacity for the purpose of manu- 
facturing amber glass. It is planned that this additional 
furnace will be ready for production by July 1, 1951. 
When both furnaces are in production, a daily capacity 
of approximately 240 tons of glass containers will be 
available for the East Coast market. 
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F. BALLANTYNE WILLIAM DAY 


FORD BALLANTYNE, JR. ELECTED 

VICE PRESIDENT OF WYANDOTTE 
The election of Ford Ballantyne, Jr., to a vice presidency 
of Wyandotte Chemicals Corporation has been announced 
by Robert B. Semple, President. Mr. Ballantyne. a 
descendant of Capt. John Baptiste Ford, founder of the 
company, has been assistant to the president and Secre- 
tary of the Corporation. 

Joining Wyandotte in 1942 after several years as a 
member of the staff of the National Bank of Detroit, Mr. 
Ballantyne’s first assignment at Wyandotte was to the 
staff of S. T. Orr, Vice President in charge of Manufac- 
turing. He later became an assistant to the general vice 
presidents, assistant vice president and in April 1949, as- 
sistant to the president and secretary. 

At the same time, it was announced that William Day, 
head of the patent section of the Research and Develop- 
ment Division of Wyandotte, has been appointed assist- 
ant to the president and director of the company’s legal 
activities 

Mr. Day, a chemical engineer and attorney, joined Wy- 
andotte in 1944 leaving a partnership in the Cleveland 
patent firm of Oberlin, Limbach and Day. 

Officers re-elected are Emory M. Ford, Chairman of the 
Board; Robert B. Semple, President; Ford Ballantyne, 
Sr., Vice President and Treasurer; Ford Ballantyne, Jr., 
Secretary; S. T. Orr, Vice President-Manufacturing; Bert 
Cremers, Vice President of the Michigan Alkali Sales Di- 
vision; G. W. Schwarz, Vice President Controller; and 
T. H. Vaughn, Vice President-Research and Development. 


N. Y. STATE COLLEGE CELEBRATES 

SEMI-CENTENNIAL 
A special convocation to celebrate the semi-centennial of 
the New York State College of Ceramics at Alfred Uni- 
versity was held on June 11. The University awarded 
honorary degrees to several ceramic educators and indus- 
trial men and the degree of professional engineer to 
Alfred alumni. 

Other features of the celebration included a sym- 
posium on “Ceramic Education—Past, Present and Fu- 
ture”, and an open house highlighted by tours, exhibits, 
laboratory demonstrations and motion pictures. A spe- 
cial brochure tracing the history of the College and in- 
cluding a list of all alumni and their jobs has been pub- 
lished in connection with the event. Details were ar- 
ranged by a committee headed by Dr. S. R. Scholes. 
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CURRENT STATISTICAL POSITION OF GLASS 


Employment and payrolls: Employment in the glass 
industry during February 1950 has been reported as a 
preliminary 108,200 persons. This is close to 2 per cent 
above the revised employment total of 106,300 for the 
month of January. 

During February, payrolls also indicated an increase 
and were a preliminary $27,889,177. This represents 
an increase of a little more than 2 per cent over the ad- 
justed January payroll figure of $27,246,462. 


Glass container production, based on figures re- 
leased by the Bureau of Census, showed an increase and 
8,203,935 gross of glass containers were produced during 





GLASS CONTAINER SHIPMENTS 
(All figures in Gross) 


Narrow Neck Containers 


Medicinal & Health Supplies 
Chemicals, Household & Industrial 
Beverages, Returnable 

Beverages, Non-returnable 

Beer, Returnable 

Beer, Non-returnable 

Liquors 

Wines 


Wide Mouth Containers 


1,989,044 
276,880 
*61,409 
261,566 
126,815 
114,290 
124,217 


Dairy Products 

Home Cannin 

Medicinal & 

Chemicals, Household & Industrial 
Toiletries & Cosmetics 

Packers’ Tumblers 


Sub-total (Wide) 
Total Domestic 
Export Shipments 


2,954,221 


Total Shipments 8,312,654 


* This figure represents Fruit Jars only. 





GLASS CONTAINER PRODUCTION 
AND INVENTORY 


(All figures in Gross) 


Production Stocks 
March March 
1950 1950 


3,167,296 


Foods; Medicinal & 
Health Supplies; Chem- 
icals, Household & In- 
dustrial; Toiletries and 
Cosmetics 

Dairy Products 

Home Canning 

Beverages, Returnable 
Beverages, Non-Returnable 
Beer, Returnable 


3,364,194 


2,374,320 
322,448 
591,659 
951,198 

34,875 
534,249 
290,666 
560,324 
308,865 


137,229 120,951 





8,203,935 9,453,749 


* This figure represents Fruit Jars only. 
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the month of March 1950. This represents an increase of 
1114 per cent over the February production figure of 
7,349,569 gross. During March 1949, production had 
been 7,224,371 gross, or 1344 per cent below March 
this year. At the close of the first three months of 1950, 
production of glass containers has reached 23,488,003 
gross. This indicates an increase of 11 per cent over the 
21,115,682 gross of glass containers produced during the 
same period in 1949. 

Shipments of glass containers for March jumped to 
reach the highest single month’s shipments since August 
1949 (9,127,134 gross) which, in itself, was the highest 
single month’s figure during 1949. March shipments 
were 8,312,654 gross. Compared with shipments during 
February of 6,899,588 gross, this indicates an increase 
of a little more than 20 per cent. During March 1949, 
shipments were 7,093,106 gross, which is 17 per cent 
below March shipments this year. Total glass container 
shipments for the first quarter of 1950 have reached 
22,802,375 gross. This total represents 1514 per cent 
more containers shipped than the 19,722,241 gross 
shipped during the first quarter of 1949. 

Stocks on hand at the close of March were 9,453,749 
gross, which is a little lower than the 9,693,904 gross on 
hand at the close of February and lower than the 9,760,- 
208 gross on hand at the close of March 1949. 


Automatic tumbler production rose close to 9 per 
cent to reach 6,060,658 dozens for the month of March 
1950. This increase is over the 5,577,795 dozens pro- 
duced during February. Production during March 1949 
was 4,796,462 dozens. Shipments for March also in- 
creased and were 6,250,844 dozens. This is 12% per 
cent above the 5,551,844 dozens shipped during Feb- 
ruary. During March 1949 shipments were 5,038,318 
dozens. Stocks on hand fell off close to 2 per cent for 
March and were 9,642,489 dozens, as compared with the 
previous month’s stocks of 9,819,907 dozens. Stocks on 
hand at the close of March 1949 were 8,473,669 dozens. 


Table, kitchen and household glassware: Manu- 
facturers’ sales of machine-made table, kitchen and 
household glassware continued to jump and were 224% 
per cent higher than February during March 1950. 
March sales were 3,900,264 dozens, as compared with 
February sales of 3,178,658 dozens. Total manufacturers’ 
sales at the close of the 12-month period ending March 
1950 have reached 39,292,019 dozens. This is 2144 per 
cent below the 40,342,343 dozens sold during the 12- 
month period ending March 1949. 


GOLWYNNE CHEMICALS ACQUIRES 
MULLITE REFRACTORIES 
Golwynne Chemicals Corporation of New York City has 
acquired control of Mullite Refractories Company, ac- 
cording to an announcement by Henry A. Golwynne, 
President. 
The Mullite company, one of the leading super refrac- 
tory manufacturers in the country, was founded in 1926 
and it will continue to be operated as heretofore. 
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NEW EQUIPMENT AND SUPPLIES 


FRAME FOR HANDLING 
SHEET GLASS 


The Tobey Manufacturing Corpora- 
tion, 1221 El Segundo Boulevard, El 
Segundo, California, has introduced an 
A Frame designed for handling sheet 
glass, metal and other materials com- 
monly handled in sheet form. 

The A Frame is constructed entirely 
of heat treated aluminum extruded 
shapes and heat treated aluminum 
angle. Felt covered bearing surfaces 
eliminate the possibility of scratching 
the sheets being carried. The frames 
are available in any size or capacity 
and may be had without wheels for use 
on motor trucks. 


NEW INDICATING 
PYROMETER 


The Wheelco Instruments Company, 


847 W. Harrison Street, Chicago 7, 
Illinois, has just released a compact 
new indicating pryometer, Model 192, 
for flush and surface mounting. It is 
designed for those applications where 
size of the heating equipment or space 
limitations demand the use of a small, 
sturdy and economical instrument. 
The high resistance “edgewise” move- 
ment with Alnico V magnet and wide 
open mirrored scale is fully compen- 
sated and enclosed in a dustproof hous- 
ing. Model 192, with front dimensions 
of only 744” wide and 5” high, is suit- 
able for manufacturers of smaller type 
heating equipment, such as laboratory 
furnaces, as standard built-in accessory. 


CATALOGUES RECEIVED 

Richardson Scale Company, Clifton, 
New Jersey, has made available a new, 
three-color, six-page bulletin, No. 3849, 





EYEDROPPER 
FORMING MACHINE 

The Eisler Engineering Co., Inc., 750 
South 13th Street, Newark, New Jersey, 
has announced the development of a 
new machine designed for high speed 
automatic production of eyedroppers or 
similar glass articles. A large variety 
of types and sizes of eyedroppers can 
be produced on the machine, according 
to the company’s announcement. 

A double length of glass tubing is 
placed into a magazine type hopper 
feeder, which has an approximate ca- 
pacity of 3,000 tubes of 14” diameter. 
From the feeder, the tubes are trans- 
ferred to a continuous running chain 
conveyor to the various heating, form- 
ing, cutting, etc., positions, and gradu- 
ally processed to the finished product 
as required. The maximum output ap- 
proximates 12,000 per hour, depending 


on the tube diameter and grade of 
glass. 

A series of ribbon burners heats the 
glass tubing in desired positions neces- 
sary to form the flange, draw the taper, 
or glaze the ends. While the tubing 
moves continuously in a forward direc- 
tion, it engages with the driving rollers, 
which moves the tubing sideways, and 
causes the flanges to be formed or the 
tapered part drawn. After the taper is 
drawn and cooled, a high-speed steel 
cutting wheel severs the ends. The 
parts are now ready for glazing, blow- 
ing the bubble end, or bending the 
taper. The finished product is then dis- 
charged into the chute. Manifolds for 
gas-air-oxygen with needle valve and 
mixers are included. Machine requires 
14 HP, 1725 RPM motor for main drive 
and 4 HP, 3450 RPM for cutting 
wheel. 


EISLER’S AUTOMATIC EYE DROPPER MACHINE 


tro 


‘No.160-CON-B-2 


describing the company’s new blending 
system, the principle of which is the 
Conveyometer, a_ self-testing feeder 
weigher designed for “stream” delivery 
of small, crushed, granular or non-flush- 
ing ground materials. 

It is suitable for proportioning any 
number of materials, such as soda ash, 
sand, crushed rock, powdered chemi- 
cals, ore, etc., in a continuous process 
of mixing and blending. It can also be 
used for delivering a prescribed ton- 
nage of material by weight from supply 
to process and for recording the ton- 
nage of material passed over it with 
suitable controls. 


Wheelco Instrument Company, 847 W. 
Harrison Street, Chicago 7, Illinois, 
has published a new bulletin describ- 
ing its automatic time-temperature pro- 
gram controllers. A schematic drawing 
of a typical time-temperature program, 
a listing of models, time cycle ranges 
and prices are included in this Bulletin 
CH-1. 


Cambridge Wire Cloth Company, Cam- 
bridge, Maryland, has issued a four- 
page bulletin which is devoted to that 
company’s facilities for the design and 
manufacture of: special wire fabrica- 
tions. 

The bulletin features a montage of 
various scenes in the company’s factory 
which illustrate particular steps in the 
manufacture of its products. Also 
shown is a scene showing Cambridge’s 
staff of design engineers who will work 
from detailed specifications or from a 
description of the job required. A stock 
list is included with the bulletin. 


Dunbar Glass Corporation, Dunbar, 
West Virginia, has issued a four-page 
catalogue describing its new line of 
handmade glass pitchers. 

The bulletin illustrates eight pitchers 
and includes a consumer price list, as 
well as a brief descriptive matter con- 
cerning the desirability of the pitchers. 


Fischer and Porter Company, Glass Di- 
vision, Hatboro, Pa., has just published 
two bulletins, one pertaining to glass 
pipe and fittings and the other to preci- 
sion-bore glass specialties. 

In Catalogue 94, glass pipe and fit- 
tings in 14” through 34” sizes are illus- 
trated and described. Also included 
is complete information on a recently 
introduced metal-to-glass and glass-to- 
glass pipe coupling available in 14” 
through 1” sizes, which replaces three- 
bolt triangular metal flanges and other 
devices. 

Shown in Catalogue 95 are precision- 
bore glass specialties, which are the 
product of a glass-forming process. II- 
lustrated and described are precision- 
bore round, square and capillary tubing 
for use in high-accuracy barometers 
and manometers, burettes and other 
precision glass apparatus. 
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Hommel Glass Colors assure satisfaction for your customers . 





. . the kind 


of satisfaction that brings re-orders.' Fast uninterrupted production . . 
which means prompt deliveries without the troubles and delays that eat 


up profits . 


. . true uniform color, workability and correct maturing temp- 


eratures. The O. Hommel Co: has developed many new beautiful pastels 


and brilliant colors . 


. . Ask to see them. 


Glass Colors for Spraying, Squeegee and Brush application. 
(The correct coefficient of expansion in all Homme! colors reduces strain.) 


Acid Resisting— for table and labora- 
tory glass ware. 


Aikali Resisting— brilliant and opaque 
qualities are retained after repeated 
washing in strong alkali solutions. For 
beverage and milk bottles. 


Sulphide Resistant unaffected by the 
toughest atmospheric conditions, a long- 
er brilliant life for outdoor signs. 


iceS— A permanent crystalline finish of 
sparkling beauty. 


Cold— Liquid Bright Golds, Brown Golds 
Powder, Paste Golds, Liquid Burnish 


Gold. Made to give maximum adherence 
and wearing qualities under your pro- 
duction conditions. 


Squeegee Oil— Hommel squeegee oil 
has proved to be the best under all con- 
ditions . . . Sharp prints . . . Clear 
screens ... stable colors . . . no bleed- 
ing . . . no disagreeable odors. Write 


for samples. 
Equipment— Spray Guns--Brushes-- 


Grinding Mills--Banding Wheels-- Every 
Decorating Supply you need. 


Chemicals— Everything you use from 
the Batch Plant to the Decorating Lehr. 





Write ox wire today. We want to tell you 
more about our colors. We can help you 
produce better Glass Ware. 


Laboratory Controlled Production of Ceramic Supplies 


e BRONZE POWDERS 
e METAL POWDERS 
e SUPPLIES 

e EQUIPMENT 


Our Technical Staff and Samples are available to you 


e@ FRIT for Steel, Cast Iron 
or Pottery 


e CERAMIC COLORS 
e CHEMICALS 


without obligation. 
problems. 


Let us help you with your 





CRYSTALITE (mullite-bonded mullite) feeder parts 
now at a new lower price, offer a new 3-way cut into 
rising glass production costs. 

e New lower price 

@ Same high crystaline bond for longer life 

@ Same close tolerance dimension accuracy 


Specify REMMEY CRYSTALITE, the premium 


performance mullite... reduce costs 3 ways! 


BONUS-BUILDING SPOUTS 
Long-lived, firm closure at tube 
seat . . . close-tolerance ma- 
chined for uniformly accurate 
location in feeder. 


BONUS-BUILDING TUBES 
High refractoriness and erosion 
resistance assure enduring firm 
closure at tube seat... and 
thorough agitation. 


BONUS-BUILDING PLUNGERS 
Retain shape longer for con- 
tinued, more accurate control 
of glass gob. 


BONUS-BUILDING ORIFICE 

RINGS—Retain shape and size for 
longer runs without costly re- 
placement shutdowns. 


BONUS-BUILDING BURNER 

BLOCK—Accuracy of dimension 
for quick, hairline matching to 
burners. 


BONUS-BUILDING CHANNELS 
Uniformity, accuracy, and struc- 
tural quality combine for longer 
productive life. 
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RESEARCH DIGEST ... 
(Continued from page 261) 


Midsummer sunlight plus skylight 1.0 
North skylight 0.5 
Tungsten-filament lamps (500-watt) 18 
Fluorescent daylight lamps 1.7 


7) The exposure in footcandle hours necessary to pro- 
duce a just noticeable change in color depends upon the 
fastness of the dyes used. For the materials used in these 
tests, an exposure of 50,000 footcandle hours from tung. 
sten filament or fluorescent lamps produced a perceptible 
color change in half the specimens. 


ANNUAL REPORTS 


Mississippi Glass Company has issued its annual report 
showing that consolidated net income for 1949 amounted 
to $547,299 equal after Preferred dividends to $3.29 per 
share on the common stock. This compared with $5.01 
per share for the year 1948. The company’s annual re- 
port states that the decline in earnings was largely due to 
the smaller demand for refractory materials, particularly 
those used in glass furnaces, and the slowing up of the 
construction of industrial and commercial buildings 
where most of the firm’s glass products are used. 

Anchor Hocking Glass Corporation again produced an 
extremely attractive annual report, featuring its lines of 
glassware by colorful illustration bound in a good-look- 
ing white cover. Net sales for 1949 were reported to be 
$70,551,108 as compared with $66,112,008 for 1948; net 
income after taxes was $4,404,832 as compared with $3,- 
326,154 for 1948; and stock value was $5.78 per share 
for 1949 as compared with $4.26 in 1948. 

The annual report of Owens-Illinois Glass Company 
revealed that net earnings for the company and wholly 
owned subsidiaries for the 12-month period ended March 
31, 1950 were $17,894,908.91, as compared with $11.- 
958,763.35 for the corresponding period in 1949. These 
earnings were equivalent to $5.85 per share for the cur- 
rent period as compared with $3.91 per share for the 
period ending March 31, 1949. 

Diamond Alkali Company indicated that net earnings 
for 1949 were $3,042,298 on sales of $48,430,652. This 
compared with earnings of $5,280,632 on sales of $51,- 
230,184 in 1948. 1949 earnings amounted to $2.80 per 
share as compared with $4.86 for 1948. 

The annual report of Pennsylvania Salt Manufacturing 
Company, attractively presented in buff and blue, showed 
that sales for 1949 totaled $33,173,199, the highest in the 
company’s history, and $742,489 higher than in 1948. 
Net profits for the year were $2,686,760, also the highest 
in the company’s history, which was $402,527 better than 
in 1948. After allowing for dividends on Preferred 
Stock, the 1949 net profit amounted to $3.30 per share as 
compared with $2.78 per share in 1948, 

The two-color blue and black annual report of Glass 
Fibers, Inc. opened with the President’s message and in- 
dicated that during the month of September, 1949, the 
two-year old firm began operating at a profit. 1949 sales 
amounted to $991,684, more than double the 1948 figure. 
As compared with the 1948 deficit of $567,240, the 1949 
deficit was $265,356. Most of the annual report is de- 
voted to illustrations of the firm’s products and processes. 
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YOUR RECOMMENDED CHANGE IN METHOD 


é 


SHIPMENT SAVES OUR CUSTOMER 


TON, 


g 
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Here is another example of Wyan- 
dotte Technical Service at work. In this 
case, the customer had been buying 
Soda Ash in bulk from box cars. The 
recommendation, based on a study of 
his unloading facilities and other 
factors, was that he switch to hopper 
cars. The results were a faster, 
cleaner unloading operation, plus a 
substantial saving in labor as well as 
material costs. 


Wyandotte’s skilled Technical Serv- 
ice staff stands ready to help you 


MAY, 1950 


TO: TECHNICAL SERVICE DEPT., WYANDOTTE 


$72.00 ON EVERY CARLOAD WYANDOTTE 


[SODA ASH. SHIPPING AND PRODUCT INFORMA- 


| TION IN YOUR REPORT WELL RECEIVED. 


choose the proper grade of Wyandotte 
Soda Ash, the proper container for 
shipment and the best method of trans- 
portation —and to help you answer 
other related problems—based on 
your particular location, applications, 
storage and handling facilities. 


For general product, shipping and 
other useful information concerning 
Wyandotte Soda Ash, just write: 


Wyandotte Chemicals Corporation 
Wyandotte, Mich. * Offices in Principal Cities 


SCOTT, NEW YORK 









OF 


$2.00 PER 





SODA ASH * 
BICARBONATE OF SODA 

CALCIUM CARBONATE * CALCIUM CHLORIDE 
CHLORINE * HYDROGEN ®* DRY ICE 
SYNTHETIC DETERGENTS * GLYCOLS 
CARBOSE (Sodium CMC) * ETHYLENE DICHLORIDE 
PROPYLENE DICHLORIDE 

AROMATIC SULFONIC ACID DERIVATIVES 
OTHER ORGANIC AND INORGANIC CHEMICALS 


Th) Wyandotte 
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CAUSTIC SODA 





















GLASSES AND GLAZES ... 
(Continued from page 243) 


an example, on the addition of the oxide within certain 
limits, the coefficient of expansion decreases, despite the 
fact that pure boric oxide glass itself has an extremely 
high coefficient of expansion. In the same way, the den- 
sity of an alkali silicate glass is increased, although pure 
B,O; has a low density. Consequently, if increasing 
amounts of boric oxide are added to an alkali silicate 
base glass, all properties go through a maximum or 
minimum value. These phenomena have been discussed 
in the glass literature for many years, and were known 
to the glass technologist as the “boric oxide anomaly”. 

This anomaly is also quite well known to the ceramist. 
Seger’ stated that an increase of the boric oxide content 
of a glaze is a suitable means of reducing or avoiding 
crazing whereas this opinion is by no means held unani- 
mously*. It is certainly correct that boric oxide “in 
suitable amounts” is generally considered to counteract 
crazing’ '*, +, 1®, but it must be strongly emphasized “in 
suitable amounts”?” **. There are several contradictory 
statements regarding its influence which can be prob- 
ably explained by the different types of glazes which 
were examined, and their differing boric oxide contents. 
A further, very interesting, new observation starts from 
the statement that the “boric oxide anomaly” is noticed 
when boric oxide is added to an “alkali- or an alkali- 
lime-silica glass”. Most of the so-called leadless glazes 
for temperatures between 1000 and 1100°C are “alkali- 
lime-silica glazes” even if they contain other additional 


ingredients. They behave similarly to the “glass anomaly 
of boric oxide” demonstrated in the principle sketch 
from’. 

One point has to be considered, namely the alumina 
content. It must be pointed out that’, as in the case of 
boric oxide, a suitable amount will improve ceramic 
glazes and a surplus will have a detrimental effect. | 
wrote about this point (1940 p. 23)°: 

“Alumina, has long been recognized as the oxide 
which has the greatest effect on durability and it is now 
very rare to find glazes in which it is not present. The 
modern highly resistant glazes owe their valuable prop- 
erties largely to alumina. The early belief that alumina 
caused difficulties in the fusion of the batch is now 
modified in the light of a better understanding of the 
influence on fusibility of other constituents of the batch, 
particularly boric oxide. Nevertheless it must be ad- 
mitted that there is a limit to the quantity which can be 
used in a glaze. Alumina is an essential constituent of 
most glazes and can be introduced as clay with the mill 
additions. Contrary to recommendations sometimes made, 
it should not be used as a substitute for lime silica. As 
a general rule, it can be taken that alumina increases the 
mechanical strength of glazes, and, in particular, their 
resistance, to impact; it improves their chemical proper- 
ties and resistance to weathering, and also enhances their 
brilliancy.” 

The analogy of boric oxide and alumina in glasses and 
glazes is further illustrated by the statement that alumina 
shows in quite a number of cases an “anomaly” similar 
to boric oxide. 





ELECTION OF OFFICERS AND DIRECTORS 
AT CORNING 
At the Annual Meeting of stockholders of Corning Glass 
Works, all members of the company’s Board of Directors 
were re-elected, according to an announcement by Amory 
Houghton, Board Chairman. 

The re-elected directors are Amory Houghton. Glen W. 
Cole, William H. Curtiss, William C. Decker, Arthur A. 
Houghton, Jr., Charles D. LaFollette, George D. Macbeth 
and Dr. Eugene C. Sullivan, all of Corning Glass Works: 
George Murnane, Lazard Freres and Company, New 
York; Halsey Sayles, Sayles and Evans, Elmira; Howard 
C. Shepers, President of National City Bank of New 
York; and Boykin C. Wright, Shearman and Sterling and 
Wright, New York. 

Officers re-elected at the directors’ meeting were Amory 
Houghton, Chairman of the Board; Glen W. Cole, Vice 
Chairman of the Board; William C. Decker, President; 
George D. Macbeth, Vice President and Controller; Wil- 
liam H. Curtiss, Vice President and Secretary; Charles D. 
LaFollette, Vice President and Treasurer; Harry M. 
Hosier, Dr. Jesse T. Littleton and William C. Taylor, Vice 
Presidents; William W. Sinclaire and Frederick H. 
Knight, Assistant Secretaries; C. Henry Kruidenier and 
Thomas Waaland, Assistant Treasurers. 


® Glen J. Holzberger has recently been appointed sales 
and service engineer for the O. Hommel Company in the 
Chicago territory. Mr. Holzberger was superintendent of 
the enameling plant at the Estate Stove Company for 25 
years. 
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BRITISH GLASS INDUSTRY MAY SUFFER 

“MONOPOLY” PROBE 
Possibility that the British glass industry may be in- 
volved in a “monopoly” charge has been hinted by 
Health Minister Aneurin Bevan. Basis of the charge is 
that manufacturers in Britain refused to supply furnace 
blown and pressed laboratory ware direct to the Govern- 
ment. Makers preferred that the business be handled 
through distributors. 

Hospitals needs were £15,000 a year, Mr. Bevan told 
the Commons lately, of which only one-third could be 
bought direct from makers. So the British Government 
went to Germany, bought imported glassware at a saving 
of from 10% to 30%. The Ministry has now hinted that 
British makers will be again invited to tender and “I 
hope that their conduct in the future will be better than 
in the past”. He was “considering” whether the situation 
should be referred to the Monopolies Commission (which 
is presently studying allegations of monopoly in British 
industry ). 


L-0-F FIRST QUARTER SALES AT NEW HIGH 
Sales by Libbey-Owens-Ford Glass Company in the first 
quarter of 1950 surpassed any other quarter in the his- 
tory of the company and pushed both net earnings and 
wages to new highs, it has been reported by John D. 
Biggers, President. 

Net earnings for the quarter ended March 31, were $7,- 
209,867.87, equal to $2.82 a share, as compared with 
$3,895,761.20 equal to $1.52 a share, in the correspond- 
ing period of 1949. 
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Superior Optical Goods 
Need Quality Glass... 


Quality Glass 


Needs 


SOLVAY 
POTASSIUM 
CARBONATE 


e Even Granulation 
e High Purity 
@ Reliable Uniformity 


For the Very Finest Optical Goods @ Fluorescent Tubes © Stemware @ L 
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re 
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SOLVAY SALES DIVISION 


ALLIED CHEMICAL & DYE CORPORATION cal @) T A ot a | U M 


40 Rector Street, New York 6, N. Y. 


BRANCH SALES OFFICES: Cc A R B 6) Ni A T E 


Boston * Charlotte ¢ Chicago * Cincinnati * Cleveland © Detroit ¢ Houston 
New Orleans * New York ¢ Philadelphia © Pittsburgh © St. Louis * Syracuse ‘ned 
Calcine drated 

Dustless \ar HY 
Soda Ash » Caustic Soda + Caustic Potash * Chlorine » Potassium ! : Carbonate Granu ponate 
Carbonate « Nytron » Calcium Chloride * Sodium Bicarbonate » Specialty Potassium - 4,005 Potassium Car 
Cleansers » Ammonium Bicarbonate +» Sodium Nitrite + Para-dichloro- 99-100 . 83-89: 00s 
benzene « Ortho-dichlorobenzene * Monochlorobenzene + Methanol 


Ammonium Chloride * Formaldehyde 
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GLASS DIVISION ... 
(Continued from page 245) 


strating the use of the Hunter Color Difference Meter— 
a 3-dimensional job not readily understandable from a 
flat picture—brought color differences down to a single 
number, accurate to 1/30 the commercial tolerance. 

Paper No. 12, by W. H. Beazell, M. Humenick and 
H. E. Simpson, also on iron coloration, was not given. 

H. O. McMahon, of Arthur D. Little, Inc., had studied 
how hot glass radiated, reflected and transmitted long 
waves in the far infrared. Different wave lengths are 
differently emitted, but the emission for the whole long- 
wave spectrum is not much affected by temperature. In 
the same field, W. T. Gray, Leeds and Northrup Com- 
pany, discussed the instrumentation of long-wave emis- 
sion, and the use of the region between 4 and 8 microns, 
where glass is a “black” body, to estimate glass tempera- 
tures. A Special silica filter is used to cut out unwanted 
radiation. 

Optical glass can be made denser and more refractive 
by fine annealing at rather low temperatures. P. W. 
Collyer, American Optical Company, had found that this 
compacting effect could not be accelerated when a rela- 
tively high mechanical pressure was applied to the hot 
glass. That is, the atoms seem to be willing to creep into 
tighter crannies by constitutional amendment, but they 
resent being pushed. 

Some extensive and intensive work on the strength of 
glasses was reported by G. F. Stockdale and F. V. Tooley, 
University of Illinois. They pulled to destruction small 
fibers of three different glasses, lime, lead and borosil- 
icate dry, wet and soaked-and-dried. The immediately 
wet ones were somewhat weaker than the original dry 
ones, while long soaking followed by complete drying 
produced an increase in strength. This increase built up 
more and over longer soaking periods for the borosil- 
icate glass than for the others. On the basis of the 
theory of flaws, the authors postulate the filling of flaws 
by the products of water attack, which is slower upon 


the borosilicate glass than the other two. 

The paper on lubricating hot metals to prevent the 
adherence of glass, by W. C. Dowling, H. V. Fairbanks 
and W. A. Koehler, West Virginia University, was illus. 
trated by a movie. Beads of glass melted by a flame 
from a vertical rod fell upon an inclined metal plate, 
upon which could be sprayed various lubricants. The 
plate was electrically heated to a temperature estimated 
by a contact thermocouple. Upon the bare, hot plate, the 
beads stuck like a piece of pressed ware reluctant to 
leave the mold; but, when the proper lubricant arrived, 
they skidded away like a cake of ice on a ripe banana, 
Silicones took the high-temperature prize, but graphite 
in oil has better staying power. The rubber inner-tube 
was not entered in competition. 

The classical “after-working” or rise of zero in ther 
mometers was utilized by L. C. Liberatore and Helen J. 
Whitcomb, Taylor Instruments, in estimating the density 
changes in thermometer glasses heated to their upper 
limits. Unusually long times of heating, up to one year, 
were employed. The actual translation of zero-point rise 
into density change did not emerge, but may appear in 
the published paper. The estimate should be highly ae- 
curate because of the tremendous rise in zero point fol- 
lowing upon a small change in the density and conse- 
quent volume of a thermometer bulb. 

At the business session, J. C. Hostetter presented ihe 
case of the International Commission on Glass, of which 
he has been the Division’s representative since 19:33. 
Ratified later by the trustees, action was taken requesting 
the Society to provide the necessary funds and naming 
F. C. Flint, H. R. Lillie and D. E. Sharp as representa- 
tives for the U. S. A. Dr. Hostetter becomes an honorary 
or emeritus member of the Commission. The principal 
function of this Commission has been the organization 
and promoiion of international congresses on glass. 

Routine committee reports occupied the remainder of 
the session. Dr. Holscher was then given the glass gavel, 
and the officers of the past year were properly thanked 
for their efficient work. On to Toledo in October! 





TRINIDAD GLASS PLANT... 
(Continued from page 254) 


from the refineries, about 30 miles to the south, by road 
tank wagons. 

Ventilation fans, primary and secondary air, and lehr 
and venturi fans are by Keith Blackman, all V-belt 
driven. The Broom and Wade compressors and vacuum 
pumps are also belt driven, the only direct drive em- 
ployed being on the Stothert and Pitt fuel oil pumps. 

The raw material preparation and batching arrange- 
ments are of the simplest, mechanization being restricted 
to the Hardy and Padimore sand washing and grading 
and to the limestone feeding and Mansfield crushing 
equipment. Transport of the raw materials to the plat- 
form Avery weighing machine and Winget batch mixer 
being by wheel barrows so that advantage can be taken 
of the low labor costs. 


Sand Terraces 
Glass sand is obtained from deposits on the east coast 


of the island where sand terraces were laid down as 
Trinidad was pushed up from the sea. These terraces 
have been over-laid with detritus washed down from the 
mountains by tropical rainstorms. Later the rain forest 
of the tropics covered these sand terraces and the humic 
acids from the rotting vegetation gradually, year after 
year, leached away the iron compounds in certain areas. 
The sand is covered with a thin overburden of soil and 
the sand terraces are floored with a hard deposit of iron 
and lime salts which has been washed down through the 
sands. 

During the course of construction, a small day-tank 
furnace melting about one ton per day was constructed 
so that local labor could be trained on Armytage semi- 
automatic machines in gathering, making and blowing 
operations, and in simple press work on an Armytage 
press machine. At the same time other personnel were 
given training in machine maintenance, pump mainte- 
nance and in furnace firing. The main difficulties en- 
countered were those to be found in training any labor 
in new techniques under conditions where it was not pos- 
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sible for them to see already trained teams at work. The 
selection and training of men for this purpose has intro- 
duced many interesting problems and the results have 
been satisfactory although full co-ordination has had to 


‘await the completion of the first tank furnace. West In- 


dian workers are adept at picking up new manual tech- 
niques. 

The glass plant is forming one of several new indus- 
tries in the industrial estate being set up by the Carib- 
bean Development Company at Champs Fleurs near St. 
Joseph, the original capital of Trinidad, some six miles 
east of Port of Spain. Consequently the glass plant does 
not undertake its own maintenance or mold production. 
A large fully equipped machine shop has been installed 
on the site which is used for construction work and gen- 
eral engineering, as well as mold production, and elec- 
trical and mechanical maintenance. The Caribbean De- 
velopment Company does all its own construction work 
an! is responsible for the construction of the glass plant 
with the exception of the Tiesen equipment which was 
erected by the suppliers. 

[he numbers employed by industry are low by local 
agricultural standards, but industry’s main contribution 
to the island economy is not through employment. Every 
local factory producing consumer goods allows most of 
the overseas income to be spent on capital equipment. 
The necessity for this is well understood by a community 
which may well double itself in 30 years 


© The Fifth Annual Meeting of the Pennsylvania Cer- 
amics Association was held June 2 and 3. 


ELECTION OF OFFICERS AT 
VITRO MANUFACTURING 
In a series of management changes, Vitro Manufacturing 
Company has announced the election of new officers and 
new Board of Directors. 

W. C. Rickerson has been elected the firm’s new Presi- 
dent and Chairman of the Board. Theodore Lenchner, 
formerly Sales Manager of the Ceramic Division, has 
been made a Vice President, Herbert Fleck continues as 
Vice President, R. T. Ruder as Treasurer and M. H. 
Ewing as Secretary. 

In line with Vitro’s expanding uranium processing ac- 
tivities, A. J. Strod, former Chairman of the Board, has 
been made President of the Uranium Division and re- 
elected to the Board of Directors. 


DR. N. J. KREIDL SPEAKS 
BEFORE PITTSBURGH A.C.S. SECTION 
Dr. Norbert J. Kreidl, Director of Chemical Research of 
the Bausch & Lomb Optical Company, was the featured 
speaker before a recent meeting of the Pittsburgh Section 
of the American Ceramic Society. 

Dr. Kreidl’s subject, “Structure and Structural Changes 
in Glass” dealt with recent advances in knowledge of the 
structure of the vitreous state and important applica- 
tions resulting therefrom in all branches of ceramics. 
Most products of the ceramic industry are mixtures of 
crystalline minerals bonded into a solid object by thin 
layers of glass. The influence of the atomic structure of 
various elements on those properties of the glassy layer 
that make it a good bond was discussed. 














Why Not Modernize? 


WHEN YOU NEXT SHUT DOWN FOR REPAIRS » 





EXPERIENCE AND COUNSEL 
WILL ASSURE TOP RESULTS 





Periodic shutdown for repairs are inevitable. But 
manufacturers can anticipate them—contact TECO engineers 
and exchange views as to objectives and possibilities for mod- 
ernization and basic improvements. 


Then, drawing upon their vast and diversified experience, 
TECO engineers can develop the plans and make provisions 
to “move in” at the right time. 


Thus, changes can be made with minimum delay and ex- 
pense; and the end result will be a strictly modern plant that 
will run more smoothly, reduce costs and put the owners in a 
more favorable position to meet competition. 


A consultation as to possibilities will entail no obligation. 


TOLED®Y EWEIWEERINE 


GLASS MELTING and 
MANUFACTURING EQUIPMENT 





Photos showing repair and modernization 
operations on a port and uptake while a 
temperature of 2500 degrees was main- 

tained in the adjacent port. - 958 Wall St. TOLEDO. O. 


CASTERM OFFICE 220 B. LEXINGTON ST. BALTIMORE MD. © © 
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A SAFETY PROGRAM... 
(Continued from page 256) 


In spite of the use of all possible mechanical aids, 
very heavy lifting by man power only is required in han- 
dling the dry, unfired ware which is too fragile for mov- 
ing by mechanical means. Kiln loading is done with a 
husky crew of experienced men whose supervision con- 
stantly emphasizes the need of alertness and safe pro- 
cedures. 

All personnel continually are encouraged to purchase 
and wear safety shoes because moving heavy articles in- 
volves an ever-present hazard to feet. 


The monthly inspection of the safety committee is of 
great assistance in seeing that all moving machinery is 
kept thoroughly guarded. Stationary machines which do 
not require continual access are supplied with fixed 
guards. Stationary machines to which access is essential 
are supplied with movable shields which are interposed 
between machine and operator during operation of the 
machine, but which are removed while setting up the 
work with the machine idle. Some of the high speed 
portable machines have no satisfactory guards, so these 
are operated in the special grinding room, limiting the 
hazard to the operator who is required to wear suitable 
protective equipment. 

The problem of handling acids is two-fold, requiring 
not only protection from contact with the liquid but also 
from the fumes. Contact with the liquid is avoided by 
use of suitable handling equipment, by wearing protec- 
tive clothing, and by limiting the handling of acids to 
carefully trained and supervised technical personnel. 

Fumes are removed by ventilating fans of sufficient 
power to provide rapid removal and replacement of the 
acid laden air in a room to which only the essential op- 
erating personnel are admitted. Since the presence of 
operating personnel is only intermittently needed in our 
process, men are required to wear masks as additional 
protection while exposed to the fumes. 

All buildings are separated by openings which can be 
closed with fireproof doors. The doors are self-closing 
when the fusible link in the chain which holds them 
open is melted. All buildings are completely provided 
with automatic sprinklers, and soda-acid type fire ex- 
tinguishers are readily available at all points. 

In addition, we have a plant fire brigade of 17 per- 
sons who meet once a month to review the status of fire 
protection. Regular fire drills are held every three 
months, with the result that water can be put on a fire 
at any point in the plant within 17 seconds of an un- 
announced alarm. The fire brigade suggests improve- 
ments in fire protection to management in a written re- 
port of the proceedings of their monthly meetings. Copies 
of this report are sent by their elected secretary to the 
fire chief for all plants, the safety committee, as well as 
to top management. All members of the fire brigade are 
paid an annual stipend, in addition to wages, for time 
spent in fire protective activities. 

Our average accident frequency for the last five years 
has been 11.0 disabling accidents per million man-hours 
worked. The 1948 frequency for the clay products in- 
dustry as a whole was 19.53. It is our belief that our 
risks are far greater than average, adding to the sig- 
nificance of this figure. 
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Another measure of the results obtained can be found 
in the dust counts which have been determined to fall in 
the minimum ranges of 1.7 to 4.3 million particles per 
cubic foot at various points in the plant with normal 
operations in process. Dust counts in the same areas 
with the same operations in progress but without control 
machinery in operation have been found to range up to 
750 million particles per cubic foot. Keeping the count 
at a low level requires constant supervisian to assure 
operation of processing machinery and control ma- 
chinery. Any relaxation of vigilance is immediately dis. 
cernible as a cloud of dust, proving that our problems 
are still in existence, though usually concealed by care- 
ful control. 

Perhaps the most important results are to be found in 
the field where results cannot be measured, the nebulous 
but important area of intangibles. High morale of the 
workers is assured when they feel that management hias 
the workers’ interests at heart, and I know of no more 
convincing demonstration of good intentions than con- 
cern for the safety of the employees. Appreciation of a 
clean place to work in a customarily dusty occupation 
also gives a boost to morale, particularly among the old 
timers who can remember when an inch of dust was a 
normal condition. One of the dividends of our morale 
is the low labor turnover which we enjoy. Our em- 
ployees all have at least eight years of service with 10 
per cent having 25-48 years, and we practically never 
lose a man except by promotion or lay-off. 

It is our experience that most accidents occur in “safe” 
places; that is, in places where the employee's alertness 
is lulled into a false sense of security. Our program is 
designed to keep the personnel watchful at all times by 
establishing the conviction that safety pays only those 
willing to invest continual care in their work. Our aim 
is to keep the organization tuned up to that fine degree 
of perpetual caution which is essential to safe operation. 
By careful and continual concentration of our efforts on 
safe attitudes and procedures, we hope to improve our 
protection of working personnel and continue to reap 
the resultant benefits of co-operation, appreciation, and 
morale, as well as the more tangible benefits of less time 
lost and lower compensation costs. 


PLANT MANAGER NAMED FOR 
KIMBLE GLASS DIVISION 
C. A. (Cal) Lauder has been named Plant Manager of 
the Toledo Dorr-Westwood unit of Kimble Glass Divi- 
sion, Owens-Illinois Glass Company, it was revealed by 
S. A. Kenworthy, General Refractories Manager of the 
division. 

Mr. Lauder’s appointment as Plant Manager coincides 
with the change in the status of the plant to a manufac- 
turing unit on April 1. For the past several months, the 
unit has served as a pilot plant for research and develop- 
ment of Kimble all-glass rectangular television bulbs, 
which will be manufactured on a full scale production 
basis. 

A former member of the General Manufacturing De- 
partment, Mr. Lauder went to the Toledo general office 
of the company 1948 from Chicago Heights where he 
was Assistant Plant Manager of the company’s unit. He 
has been with Owens-Illinois for the past 15 years. 
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IVAN PEYCHES RECEIVES ROSS PURDY 
f AWARD 
Ivan Peyches, Director of Research for the Plate Glass 
Works of the St. Gobain Company, Paris, France, has 
been named winner of the second annual Ross Coffin 
Purdy Award given by the American Ceramic Society for 
outstanding contributions to ceramic literature. 

The award was presented at the 52nd Annual Meeting 
of the Society. Dr. Peyches received a plaque of photo- 
sensitive glass bearing an inscription and photograph of 
the late Dr. Purdy and certificates with citations by the 
Society. 

Dr. Peyches received the award for his paper, “The 
Principles Underlying the Electric Melting of Glass”, 
which was presented before the British Society of Glass 
Technology in June, 1948, and was later published in the 
Journal of the Society of Glass Technology. Glass is usu- 
ally made commercially by melting the ingredients with 
oil or gas flame in tanks holding hundreds of tons. The 
prize-winning paper takes up the heating of the molten 
glass by passing electricity through it. Although glass is 
commonly known as a good insulator, when melted it con- 
ducts electricity fairly well, and can be heated in this 
way. 

Dr. Peyches has spent most of his professional career 
in research and teaching in the field of glass. 


CORRECTION: In the March 1950 issue of THE GLAss 
InpustRY, page 154 under the sub-heading Discussion, 
designation (d) should read “If B.O; decreased (to 
60%) the indices increase”. 


DONALD CUSHMAN APPOINTED 

VICE PRESIDENT-SALES OF INNIS, SPEIDEN 
The Board of Directors of Innis, Speiden & Company has 
appointed Donald _ S. 
Cushman Vice President 
in Charge of Sales, ac- 
cording to an announce- 
ment by W. H. Sheffield, 
Jr., President. 

Mr. Cushman, who has 
been with the firm since 
1928, was formerly Cleve- 
land Manager of Sales. 
In 1942, he was trans- 
ferred to New York as 
Assistant Sales Manager, 
in which capacity he 
served until last August 
when he was appointed 
Assistant to the President. 


MATHIESON CHEMICAL EXPANSION 


Final arrangements have been completed in the organi- 
zation of Mathieson Hydrocarbon Chemical Corporation, 
according to an announcement by Thomas S. Nichols, 
President of Mathieson Chemical Corporation. The new 
$27,000,000 company is a joint venture of Mathieson 
Chemical Corporation and the shareholders of Tennessee 
Gas Transmission Company, of which Gardiner Symonds 
is President. 
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tubing, pressed and blown ware. 


Domestic Division: 


INVESTMENT BUILDING, PITTSBURGH, PA. 
Cable address: "Schmid" Pittsburgh 
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Gass Plants 


DOMESTIC AND FOREIGN 


Complete Glass Plants and equipment, Batch Systems, Furnaces, 
Batch Feeders, ‘‘Liberty’’ Gob Feeders, Automatic Handling Equip- 
ment, Stackers, Lehrs, Machines, etc. for manufacture of flat glass, 


ARTHUR W. SCHMID COMPANY 


GLASS PLANT ENGINEERS 


International Division: 


51 MADISON AVENUE, NEW YORK 10, NEW YORK 
Cable address: "Glasprint" New York 
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CHAS. EISLER, Pres. 
742 SOUTH 13TH STREET (necr Avon Ave.) NEWARK 3, N. J., U.S.A. 





Design, Erection 
and Operation 
of 
Manufacturing Plants 
and 
Furnaces 
for 
All Types 


of 


GLASS WARE 


AMSLER MORTON 


CORPORATION 


CHAMBER OF COMMERCE BUILDING, PITTSBURGH 13, PA. 





ANDREW FERRARI... 
(Continued from page 249) 


Sand test for Iron. 


Treat 50 grams of sand with HCl. Warm for about 
1 hour. Dilute. Filter well until filtrate gives no impor. 
tant reaction with Pul Sulpho Cyanide. 

Precipitate with Ammonia Sulphide and add tartaric 
acid to solution to hinder precipitation of Alumina if 
present. 

The precipitate will be Fe.S.. Ignite and weigh 88 = 
80 Fe.0, 

Fuse 1 gram of the sand with Na,CO, dissolve and 
test for iron. If no iron shows up, analysis is finished 
as no insoluble iron silicates are present but if they are 
present the quantity should be determined 


Buchholz, Germany 1860-1870 


Glass Batch for table ware. High Grade. 
300 Sand 
140 Soda 95% 

40 Burnt Lime—or 50 Carb. 

6 oz. Antimon Regulus 

2 “ Manganese 

5 Nitre 


Pot furnace of old construction. I can remember no 
trouble with this mix, and I did not change it in ten 
years. 


COMMENTS FROM BRITAIN 


The flat glass industry in Britain is presently in the dol- 
drums so far as the decorativé side is concerned. Mirror 
glass, for instance, carries a 100% Purchase Tax which 
naturally discourages buyers from investing heavily. An 
order for £1000 worth of mirror glass costs the buyer 
£2000, of which £1000 goes to the Government. Natur- 
ally in such circumstances the trend is towards elimina- 
tion of buying and curtailment of stock to a minimum. 

Theoretically, this policy of heavy taxation is designed 
to limit excessive spending. It does. But the Government 
is equally irritated when its revenue from the Tax falls. 
In other words, the mirror industry is expected to work 
diligently to sell 100% Taxed mirror glass in order to 
hand over that 100% Tax to the Labor Government. 
Manufacturers naturally do attempt to sell mirrors—it is 
their bread and butter and the authorities know this— 
but there is obviously a point where flogging a dead horse 
will not work. And that point has been reached. 

Manufacturers say that this section of the glass in- 
dustry is very dead. Some limited volume of business is 
passing, but it is too small to matter. Export trade is an- 
other matter altogether of course, but the alarming fea- 
ture is that the Government apparently believes that a 
strong export trade can be built without a strong home 
trade background. Experience has shown the need for 
a complementary economy but the authorities are all wise 
and know better. Ultimate solution of this problem must 
be a reduction in Tax on glass for such purposes. So 
far there is no indication that this is intended. 
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WAGE RATES AND IMPORTS 

Wage rates in glassware and containers have not as yet 
been noticeably affected by imports. This conclusion is 
apparent after a study of a Labor Department report 
comparing January 1950 rates with those of January 
1949 for the pressed and blown glassware industries of 
Ohio, southwestern Pennsylvania, and West Virginia, and 
the container industries of Indiana and Salem and Cum- 
berland counties, New Jersey. 

“Comparisons of earnings in January 1950 with those 
reported in January 1949 show hourly averages approxi- 
mately the same or somewhat higher for about half of 
the plant occupations in the five areas,” the department 
said. “For the remainder of the occupations the de- 
creases, less than 5 per cent, do not necessarily indicate 
reductions in wage rates. More than a third of the work- 
ers in the plants studied were paid on an incentive basis, 
and earnings of such workers are affected by various 
factors.” 

Highest paid workers were hand pressers, who aver- 
aged $2.18 in Ohio, $2.12 in Pennsylvania, and $1.98 in 
West Virginia. Blowers averaged $2.05 in West Virginia 
and $1.98 in Pennsylvania. Lowest paid men workers, 
carry-in boys, made around $1 an hour. 

Incidentally, this low permits weekly earnings of 
around $40, twice as much as British and German work- 
ers working longer hours. British and German glass in- 
dustry wages are about the highest paid in glass indus- 
tries of foreign countries. 


JOHN D. BIGGERS PRESENTED DEGREE 
BY NEW YORK UNIVERSITY 
John D. Biggers, President of Libbey-Owens-Ford Glass 
Company, was presented with the degree of Doctor of 
Commercial Science from New York University at a spe- 
cial convocation at the Waldorf-Astoria Hotel in New 
York City. 

Mr. Biggers is one of fifty industrial, business and 
financial leaders who were so honored on the 50th anni- 
versary of the School of Accounts, Commerce and 
Finance of the University. Mr. Biggers has been previ- 
ously honored with the degree of Doctor of Laws from 
the University of Michigan, his alma mater, Defiance 
College and the University of Toledo. 


FOREIGN TRADE GUILD ACTIVE IN 
NEW YORK 
The Foreign Trade Guild, established in 1949 by M. G. 
Garcia, is offering a two-fold service to those not ac- 
tively engaged in export or those discouraged by their 
present exporting results. 

The Guild, through its Advisory Service, analyzes the 
client’s product, the potential foreign markets for it and 
determines the client’s policy and organizational aims. 
Following a plan based on painstaking research, a con- 
tinuing service is provided to do the actual exporting. In 
addition to handling all details of transaction, the Guild 
also furnishes New York City office facilities, current 
trade information and field correspondents’ reports to 
the client. 

Under the direction of Mr. Garcia, the Guild has head- 
quarters in New York City and a staff which includes 50 
foreign correspondents in as many countries. 


MAY, 1950 








OIL FIRED BOTTLE POLISHER 
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Beers 
Beverages 
Containers 


yw DIRECT FIRED 
~ PORTABLE 
\~ EFFICIENT 
yw LOW COST 


Write for Bulletin OB50 


STEWART-GLAPAT CORPORATION 


ZANESVILLE, OHIO 
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AUTOMATIC GLASS 
TUBING, CUTTING MA- 
CHINE — VERTICAL TYPE 


For Soft Glass, Chill Cut 


8 heads; index- 
ing. Dual mo- 


== You can't buy stock equip- 
“<3 ment af Kahle. We solve 
2 specific problems and do 
= a better job—because we 
“=: do nothing else but cus- 
* tom machine designing 
* and building. Whatever 
your glass manufacturing 
or finishing need, Kahle 
can give you the sound 
experience and foresight 
that has helped others op- 
erate more efficiently! 


tor drive; vari- 
able speed. 
Single or (ill.) 
double cut-off 
stations. Cuts 
variety of di- 
ameters, 
lengths. Ca- 
pacity: 1,000- 
3,000 pcs. per 
hour. 


We're Specialists in equipment that cuts costs, increases 
production, assures uniformity in the manufacture of: ampules @ 
cathode ray tubes @ standard, miniature, sub-miniature radio 
tubes @ sub-miniature tubes @ fluorescent lamps @ incandescent 
lamps @ photocells @ x-ray tubes @ glass products. 





